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GOCSE FARM  PLUMSTED TOMSH P, NEW JERSEY.

#DR
DOCUMENTS REVI EVED

I AM BASI NG MY DECI SI ON PRI MARI LY ON THE FOLLON NG DOCUVENTS DESCRI BI NG THE ANALYSI S OF COST- EFFECTI VENESS OF
REMEDI AL ALTERNATI VES FCR THE GOCSE FARM S| TE:
1 GOCSE FARM REMEDI AL | NVESTI GATI ON REPORT AND FEASI BI LI TY STUDY (RI/FS), ELSON T. KILLAM
ASSOCI ATES, INC., JULY 1985;

STAFF SUMVARI ES AND RECOMVENDATI ONS;

RESPONSI VENESS SUMVARY DATED SEPTEMBER 1985.

#DE
DECLARATI ONS

CONSI STENT W TH THE COVWPREHENSI VE ENVI RONMVENTAL RESPONSE COVPENSATI ON AND LI ABI LI TY ACT OF 1980 (CERCLA) AND
THE NATI ONAL CONTI NGENCY PLAN (40 CFR PART 300), | HAVE DETERM NED THAT FLUSHI NG OF THE CONTAM NATED SO L IN
CONJUNCTI ON W TH GROUNDWATER RECOVERY AND TREATMENT, EVALUATI NG THE NEED TO CAP THE SI TE, AND TESTI NG FCR PCB
CONTAM NATION IN THE DRUM PI T AREA CONSTI TUTE THE SELECTED REMEDI AL ALTERNATI VE FOR THE GOOSE FARM SI TE.

| HAVE DETERM NED THAT | MPLEMENTATI ON OF TH S ALTERNATI VE W LL PROVI DE PROTECTI ON OF PUBLI C HEALTH, WELFARE
AND THE ENVI RONMENT. THE STATE OF NEW JERSEY HAS BEEN CONSULTED AND AGREES W TH THE PRCPCSED REMEDY.

I HAVE ALSO DETERM NED THAT THE ACTI ON BEI NG TAKEN | S APPROPRI ATE WHEN BALANCED AGAI NST THE AVAI LABI LI TY OF
TRUST FUND MONI ES FOR USE AT OTHER SI TES. FLUSH NG OF THE CONTAM NATED SO L AND RECOVERY AND TREATMENT OF
UNDERLYI NG GROUNDWATER | N CONJUNCTI ON W TH EVALUATI NG THE NEED TO CAP THE SI TE AND TESTI NG FCR PCB

CONTAM NATION IN THE DRUM PI T AREA | S MORE COST- EFFECTI VE THAN OTHER REMEDI AL ACTI ON ALTERNATI VES, AND IS
NECESSARY TO PROTECT PUBLI C HEALTH, WELFARE AND THE ENVI RONMENT.

SEPTEMBER 27, 1985 CHRI STOPHER J. DAGGETT
DATE REG ONAL ADM NI STRATOR



SUMVARY OF REMEDI AL ALTERNATI VE SELECTI ON
GOCSE FARM
PLUVBTED, NEW JERSEY

#SLD
SI TE LOCATI ON AND DESCRI PTI ON

THE GOOSE FARM SI TE | S LOCATED APPROXI MATELY TWD M LES NORTHEAST OF THE TOM OF NEW EGYPT | N PLUMBTED

TOMSH P, OCEAN COUNTY, NEWJERSEY. THE SITE LI ES APPROXI MATELY ONE M LE NORTH OF THE | NTERSECTI ON OF COUNTY
ROUTES 528 AND 539. BOTH SOLI D AND LI QUI D HAZARDOUS WASTES | N BULK, 55 GALLON DRUMVS, 5 GALLON PAILS AND LAB
PACKS WERE DI SPCSED OF AT THE FOUR ACRE SI TE.

THE SI TE WH CH HAS BEEN PREVI QUSLY EXCAVATED CONTAI NS LI TTLE NATURAL REVEGETATI ON AND |'S GENTLY SLOPED. THE
SITE | S LOCATED ADJACENT TO A PI NE/ OAK FOREST AND A SMALL STREAM WHI CH FLOAS NORTH | NTO LAHAWAY CREEK. A
VICNTY MAP AND SI TE LOCATI ON MAP ARE PRESENTED IN FI GURES 1 AND 2, RESPECTI VELY.

#SH
SI TE H STORY

THE GOOSE FARM WAS USED AS A HAZARDOUS WASTE DI SPOSAL SI TE FROM THE M D 1940'S TO THE M D 1970' S BY A
MANUFACTURER OF POLYSULFI DE RUBBER AND SCLI D ROCKET FUEL PROPELLANT. THE MAJORI TY OF WASTES WERE DUMPED | NTO
A PIT DUG THROUGH THE FINE SAND. THE DI MENSI ONS OF THE PIT WERE APPROXI MATELY 100 BY 300 AND 15 FEET DEEP.
LAB PACKS, 55 GALLON DRUVS, AND BULK LI QUI DS WERE DUMPED I NTO THI S PIT.

I'N JANUARY 1980, DURI NG AN | NVESTI GATI ON OF PESTI Cl DE CONTAM NATI ON OF LCCAL POTABLE WELLS, THE PLUMSTED
TOMSH P SHERI FF' S OFFI CE | NFCRVED THE NEW JERSEY DEPARTMENT OF ENVI RONVENTAL PROTECTI ON (NJDEP) OF THE

EXI STENCE OF THE GOOSE FARM SI TE AS WELL AS SEVERAL OTHER DI SPCSAL SI TES | N THE AREA. FROM FEBRUARY TO JUNE
1980, THE NJDEP CONDUCTED AN | NVESTI GATION OF THE SI TE. THE | NVESTI GATI ON | NCLUDED THE | NSTALLATI ON AND
SAMPLI NG OF 17 MONI TORI NG VEELLS, AND METAL DETECTI ON AND RESI STIVITY SURVEYS. THE RESULTS OF TH S WORK

| NDI CATED THAT A CONTAM NANT PLUME ORI G NATED I N THE WASTE PIT AREA AND M GRATED NORTH TOMRD A NEARBY
STREAM  DURI NG THE NEXT PHASE OF THE | NVESTI GATI ON THE NJDEP | NSTALLED AND SAMPLED 34 ADDI TI ONAL WELLS. THE
DATA | NDI CATED THAT A CONTAM NANT PLUME LESS THAN 140 FEET W DE AND APPROXI MATELY 35 FEET DEEP, WHICH | S THE
APPROXI MATE DEPTH OF A CEMENTED SAND SEAM ENCOUNTERED | N THE VI NCETOAN FORNMATI ON, UNDERLAYS THE SI TE.

I N SEPTEMBER 1980, THE NJDEP PROCEEDED W TH REMEDI AL ACTI VI TIES AT THE SITE I N AN ATTEMPT TO ELI M NATE THE
DI SCHARGE OF CONTAM NANTS TO THE NEARBY STREAM  APPROXI MATELY 5, 000 CONTAI NERS CF WASTE WERE REMOVED FROM
THE WASTE PIT AREA AS WELL AS AN ESTI MATED 9, 000 GALLONS CF BULK LI QUI DS.

THESE WASTES WERE DI SPOSED OF OFF-SI TE.  ANOTHER COVPONENT OF THE CLEANUP | NCLUDED THE | NSTALLATI ON OF A
WELLPO NT COLLECTI ON AND SPRAY | RRI GATI ON SYSTEM DOANGRADI ENT OF THE DI SPOSAL AREA AND UPGRADI ENT CF THE
STREAM  THE WELLPO NT COLLECTI ON SYSTEM CREATED A CENTRAL HYDROLOG C DRAIN OF GROUNDWATER THROUGH RECOVERY
HEADERS, THUS PREVENTI NG FURTHER CONTAM NATI ON OF SURFACE WATER BY CONTAM NATED GRCUNDWATER SEEPAGE.

FOLLOWN NG THE COLLECTI ON AND TREATMENT OF GROUNDWATER, THE EFFLUENT WAS SPRAYED ON THE SURFACE DOANGRADI ENT
OF THE MAI N RECOVERY HEADER, AND REI NJECTED I N THE GROUND, THEREBY CREATI NG A REVERSE FLOW OF GROUNDWATER TO
FURTHER CONTAIN THE PLUVE. A SECOND SPRAY | RRI GATI ON SYSTEM WAS LOCATED NORTH OF THE DI SPOSAL PI T TO HANDLE
ADDI TI ONAL FLON | N MARCH 1981, THE CPERATI ON OF THI S FLUSHI NG AND TREATMENT SYSTEM WAS TERM NATED AFTER
TREATMENT OF APPROXI MATELY

A FI NAL COVPONENT OF PAST REMEDI AL ACTI VI TI ES | NCLUDED THE EXCAVATI ON OF CONTAM NATED SO L. FOLLOW NG
TESTING OF THE SO L, APPROXI MATELY 3, 500 TONS WERE CLASSI FI ED AS GROSSLY CONTAM NATED. THI'S SO L, AND AN
ADDI TI ONAL 12 DRUMS OF PCB WASTE, WERE TRANSPCRTED OFF- SI TE FOR DI SPOSAL.

I N SEPTEMBER 1982, EPA APPROVED THE NJDEP COOPERATI VE AGREEMENT APPLI CATI ON FOR THE GOOSE FARM SI TE.  FEDERAL
FUNDS | N THE AMOUNT O $189, 000 WERE PROVI DED TO COWLETE RI/FS FOR THE SITE. SUBSEQUENTLY, THE STATE
PROCURED ELSON T. KILLAM ASSOCI ATES TO UNDERTAKE THE WORK NECESSARY TO COWPLETE THE RI/FS.



EFFECTI VENESS OF | NI TI AL REMEDI AL ACTI VI TI ES

THE GROUNDWATER RECOVERY AND TREATMENT SYSTEM AT THE GOOSE FARM S| TE COMVENCED OPERATI ON ON SEPTEMBER 17,
1980. A TOTAL VOLUME OF 7,800,000 GALLONS OF CONTAM NATED GROUNDWATER WAS TREATED PRI OR TO CESSATI ON OF
CLEANUP ACTI VI TIES ON MARCH 20, 1981. APPROXI MATELY 200 WELLS WERE | NSTALLED TO RECOVER GROUNDWATER AND
REI NJECT TREATED WATER | N TWD PNEUVATI C SYSTEMS USED DURI NG SI TE CLEANUP. THE GRCUNDWATER TREATNMENT SYSTEM
I NCLUDED THE FOLLOW NG UNI T OPERATI ONS:

VAPCR SCRUBBI NG TO REMOVE VOLATI LE ORGANI CS

SEDI MENTATI ON W TH PCLYMER ADDI TI ON FOR HEAVY METAL REMOVAL

CARBON ADSORPTI ON
1 EFFLUENT AERATI ON.

DURI NG THE TREATMENT PLANT OPERATI ON, TOTAL ORGANI C CARBON (TOC) WAS USED TO MONI TOR THE CONTAM NATION.  THE
NJDEP ESTABLI SHED AN EFFLUENT CRI TERION OF 100 MJ L OF TOC FOR THE SYSTEM | N FEBRUARY 1981, A 21 DAY
TREATMENT PLANT STUDY WAS CONDUCTED | N WHI CH ANALYSES OF ADDI TI ONAL CHEM CAL COVPQUNDS WERE PERFORMED. THE
RESULTS OF TH S STUDY | NDI CATED THAT THE TREATMENT SYSTEM WAS VI RTUALLY 100 PERCENT EFFECTI VE | N REMOVI NG
BOTH TOLUENE AND BENZENE. HOWEVER, METHYLENE CHLORI DE REMOVAL WAS POCR ( APPROXI MATELY 60 PERCENT). | N ORDER
TO REMEDI ATE TH' S PROBLEM EFFLUENT AERATI ON WAS ADDED TO THE OVERALL TREATMENT SYSTEM THE TOTAL ORGAN C
REMOVAL EFFI G ENCY DURI NG THE EVALUATI ON AVERAGED APPROXI MATELY 50 PERCENT. DUE TO THE LACK OF COVPREHENSI VE
DATA DURI NG THE SI X MONTHS OF OPERATI ON OF THE TREATMENT PLANT, A DETAILED EVALUATI ON OF THE EFFECTI VENESS OF
THE TREATMENT SYSTEM CANNOT BE PERFORMED.

DUE TO LIM TED DATA, I T IS DI FFI CULT TO ASSESS THE OVERALL | MPACT ON GROUNDWATER RECOVERY AND TREATMENT
OPERATI ON.  MANY OF THE MONI TORI NG WELLS SAMPLED | N 1980 HAVE BEEN DESTROYED. HOWEVER, A COVPARI SON OF THE
LI M TED DATA FROM PREVI QUS SAMPLI NG EVENTS AND SAMPLES OBTAI NED DURI NG THE REMEDI AL | NVESTI GATI ON FI ELD
ACTIVI TIES WAS | NCLUDED | N THE REMEDI AL | NVESTI GATI ON REPORT. THE GENERAL TREND | N CONCENTRATI ONS OF

SPECI FI C VOLATI LE ORGANI C CONTAM NANTS SEEMS TO BE DOMWARD.  THI S CAN BE CONSI DERED TO BE A RESULT OF THE
PREVI QUS REMEDI AL ACTI ON UNDERTAKEN AT THE GOOSE FARM SI TE.

SI TE GEALOGY

THE GOOSE FARM SI TE |'S LOCATED | N THE ATLANTI C COASTAL PLAI N PHYSI OGRAPHI C PROVINCE. TH'S PROVI NCE | S
CHARACTERI ZED BY UNCONSCLI DATED DEPCSI TS CONSI STI NG CF ALTERNATI NG LAYERS OF CLAY, SILT, SAND, AND GRAVEL
THAT QUTCRCOP | N PARALLEL NORTHEAST- SQUTHWEST STRI KI NG LANDS AND DI P GENTLY TO THE SQUTHEAST. SURFI Cl AL

DEPCSI TS AT THE SITE ARE OF THE KI RKWDOD FORVATI ON.  THE KIRKWOCD, IN TURN, |'S UNDERLAIN BY THE MANASQUAN AND
VI NCENTOMN FORNVATI ONS.

THE Kl RKWOOD FORVATI ON |'S COVWPCSED OF A LOAER DARK SILTY LAYER AND UPPER SANDY LAYER IN THE QUTCROP AREA.
DOMDI P THE FCORVATI ON CONSI STS OF THI CK CLAY AND SAND BEDS. THE KI RKWOCD | S THE MOST DEVELOPED AQUI FER I N
OCEAN COUNTY, PRINMARILY I N THE COASTAL AREA.

THE MANASQUAN FORVATI ON CONSI STS OF UPPER FI NE SAND TO CLAY AND A LONER GLAUCONI TIC CLAY. TH' S FORVATION | S
NOT CONSI DERED AN | MPORTANT AQUI FER | N OCEAN COUNTY.

THE VI NCETOAN FORIVATI ON CONSI STS OF AN UPPER CALCI TE- CLAY AND SAND MEMBER AND A LONER GLAUCON TI C SAND
MEMBER I T IS UTILIZED BY TYPI CALLY LOW YI ELDI NG DOVESTI C VELLS IN I TS QUTCRCP AREA

UNDERLYI NG THE VI NCETOAN ARE THE HORNERSTOMN SAND, RED BANK SAND, NAVESI NK, MOUNT LAUREL SAND, MARSHALLTOMWN
FORVATI ON, ENGLI SHTOAN FCORVATI ON, MERCHANTVI LLE FORVATI ON, WOCDBURY CLAY, AND THE RARI TAN AND MAGOTHY
FORVATI ONS.

REMEDI AL | NVESTI GATI ON ACTI VI TI ES AND RESULTS



REMEDI AL | NVESTI GATI ON ACTI VI TI ES:

THE REMEDI AL | NVESTI GATI ON OF THE GOOSE FARM SI TE | NCLUDED THE FOLLOW NG ACTI VI TI ES UNDERTAKEN BY THE STATE' S
CONSULTANT ELSON T. KILLAM AND ASSOCI ATES.

1 COLLECTION OF TEN SO L SAMPLES CBTAI NED FROM SO L BORINGS DRI LLED IN THE FORMER DI SPCSAL AREA
AND PRI ORI TY POLLUTANT ANALYSES PLUS 40 TENTATI VELY | DENTI FI ED COVPOUNDS (TICS) OF ALL SAMPLES.

1 DRI LLI NG OF TWO MONI TORI NG VEELLS I N THE VI NCETOAN FORVMATI ON AND PRI ORI TY POLLUTANT ANALYSES
PLUS 40 TICS OF THE TWD SAVMPLES OBTAI NED FROM THESE WELLS.

1 COLLECTI ON COF ONE LEACHATE SAMPLE AND PRI ORI TY PCOLLUTANT

ANALYSES PLUS 40 TICS OF TH S SAVPLE.

! COLLECTI ON OF ONE SEDI MENT AND TWD SURFACE WATER SAMPLES OBTAI NED FROM ADJACENT STREAM AND
PRI ORI TY PCLLUTANT ANALYSES PLUS 40 TICS OF THESE SAMPLES.

1 COLLECTI ON OF SI X POTABLE WELL SAVPLES FROM PRI VATE WELLS DOANGRADI ENT AND IN THE VI NI TY OF
THE SI TE AND PRI ORI TY PCLLUTANT ANALYSES PLUS 40 TICS OF ALL SAMPLES.

1 COLLECTI ON CF FI VE SAMPLES FROM EXI STI NG MONI TORI NG WELLS AND PRI ORI TY PCLLUTANT ANALYSES PLUS
40 TICS OF ALL SAMPLES.

THESE | NVESTI GATI VE ACTI VI TI ES WERE SUPPLEMENTED BY WORK PERFCORVED BY WEHRAN ENG NEERS, A CONSULTANT FOR THE
MORTON- THI OKCL CORPORATI ON. THI'S WORK | NCLUDED | NSTALLATI ON OF ADDI TI ONAL MONI TORI NG VEELLS, COLLECTI ON OF
GROUNDWATER AND SUBSURFACE SO L SAMPLES, AND PRI CRITY POLLUTANT ANALYSES OF ALL SAMPLES. THI S WORK WAS
SUPERVI SED BY THE NJDEP STAFF.

THE RESULTS OF THE REMEDI AL | NVESTI GATI ON WORK CONDUCTED ON THE GOCSE FARM Sl TE | NDI CATED THAT S| GNI FI CANT
LEVELS OF GROUNDWATER CONTAM NATI ON AND SO L CONTAM NATI ON REMAI N AT THE SI TE.

SO L CONTAM NATI ON

LABORATCRY ANALYSES OF SUBSURFACE SO LS | NDI CATED THAT SI GNI FI CANT LEVELS OF SO L CONTAM NATI ON REMAIN I N THE
DI SPOSAL PIT AREA. THE SI ZE OF THE CONTAM NATED AREA | S ESTI MATED TO BE 15, 500 SQUARE YARDS. THE DEPTH COF
THE CONTAM NATI ON GENERALLY RANGES FROM THE SURFACE TO TWELVE FEET.

CONTAM NATED SO LS CONTAI N VOLATI LE, ACI D AND BASE/ NEUTRAL ORGANI C PRI ORI TY PCOLLUTANTS ALONG W TH

NON- PRI ORI TY ORGANI C POLLUTANTS | N ALL FRACTI ONS. VOLATI LE CONTAM NANTS SUCH AS TOLUENE, ETHYLBENZENE,
METHYLENE CHLCORI DE AND TRI CHLORCETHYLENE WERE DETECTED | N HI GH CONCENTRATI ONS, W TH TOLUENE MEASURED UP TO
640 PPM

OTHER NON- VOLATI LE ORGANI C PRI ORI TY POLLUTANTS FOUND | N THE ACI D AND BASE/ NEUTRAL FRACTI ONS | NCLUDED: BI S
(2- CHLORCETHOXY) METHANE, BI'S (2- CHLORO SOPRCPYL) ETHER AND PCB- 1254, W TH CONCENTRATI ONS UP TO 160 PPM

PRI ORI TY PCLLUTANT AND NON- PRI ORI TY PCLLUTANT POLYNUCLEAR AROVATI C HYDROCARBONS ( PAHS) WERE DETECTED I N
NUMERQUS SO L SAMPLES. THE PHYSI CAL PROPERTI ES OF THESE PAHS | NCLUDE VERY LOW SCLUBILITY | N WATER AND LOW
VAPCR PRESSURE, BOTH | NDI CATI NG LOWN MBI LI TY AND HI GH RESI STANCE TO Bl CDEGRADATI ON.

OVERALL, THE H GHEST LEVELS OF COVPOUNDS WERE FOUND BETWEEN ZERO AND 12 FEET BELOW THE SURFACE I N THE 15, 500
SQUARE YARD AREA CONSI DERED CONTAM NATED. THE SO L CONCENTRATI ONS QUTSI DE THI S AREA ARE GENERALLY UNDER 0.1
PPM TOTAL PRI CRI TY POLLUTANTS. SI GNI FI CANT PORTI ONS OF THE H GHLY CONTAM NATED AREA CONTAI N CONCENTRATI ONS
OF PRICRI TY POLLUTANTS GREATER THAN 100 PPM DURI NG THE | NI TI AL REMEDI AL ACTI VI TI ES CONTAM NATED SO L WAS
EXCAVATED FROM THE DRUM PIT AREA. THE H GHLY CONTAM NATED SO L WAS TRANSPCRTED CFF- SI TE FCR DI SPCSAL VWHI LE
THE LESS CONTAM NATED SO L WAS REDEPCSI TED IN THE PIT.



GROUNDWATER AND SURFACE WATER CONTAM NATI ON

ANALYSES OF GROUNDWATER AND SURFACE WATER AT THE GOOSE FARM SI TE SHOAS THAT CONTAM NATI ON OF GROUNDWATER UP
TO 570 PPM TOTAL PRI ORI TY PCLLUTANTS AND CONTAM NATI ON CF THE SURFACE WATER UP TO 1100 PPB TOTAL VOLATILE
ORGANI CS CURRENTLY EXI STS. GROUNDWATER (| NCLUDI NG LEACHATE) AND SURFACE WATER AROUND THE SI TE CONTAIN HI CGH
LEVELS COF VOLATI LE ORGANI C CONTAM NATI ON.  TCLUENE, ACRYLONI TRILE, BENZENE, METHYLENE CHLOR DE,

1, 2- DI CHLOROCETHENE AND TRI CHLOROETHYLENE WERE DETECTED AT HI GH LEVELS. APPENDI X B SHOANS THE CONCENTRATI ON OF
EACH CONTAM NANT.

POTABLE WATER SAMPLES COLLECTED FROM WELLS APPROXI MATELY 2, 000 FEET DOMNGRADI ENT OF THE SI TE SHOWNED LOW
LEVELS OF VOLATI LE ORGANI C CONTAM NATI ON.  METHYLENE CHLORI DE WAS DETECTED | N LEVELS UP TO 17 PPB, HONEVER,
TH S COVPOUND WAS ALSO DETECTED I N TRI P BLANK SAMPLES. ANOTHER VOLATILE, 1,1, 2, 2- TETRACHLOROETHYLENE WAS
DETECTED AT 23 PPB IN ONE POTABLE WELL. TH S CHEM CAL WAS NOT DETECTED | N ANY OTHER SAVPLES OBTAI NED AT THE
SI TE.

ESTABLI SHI NG REMEDI AL OBJECTI VES

THE EVALUATI ON OF THE RESULTS OF THE REMEDI AL | NVESTI GATI ON PROVI DED THE BASI S FOR ESTABLI SH NG REMEDI AL
ACTI ON CBJECTI VES. THE OBJECTI VES FOR THE GOOSE FARM SI TE | NCLUDE SOURCE CONTROL AS WELL AS PREVENTI ON OF
CONTAM NANT M GRATI ON.

REMEDI AL ACTI ON OBJECTI VES FOR SOURCE CONTRCOL ARE USED TO STCOP THE SPREAD OF CONTAM NATI ON AT THE SCURCE.
THE AREA OF CONTAM NATED SO L AROUND THE FORMER DI SPCSAL PI T AREA | S CONSI DERED THE SCQURCE. ONCE
CONTAM NATI ON LEAVI NG THE FORMER DI SPCSAL PIT AREA | S CONTROLLED, MORE EFFECTI VE REMEDI AL ACTI ONS FOR

M GRATI ON CONTRCOL CAN BE | MPLEMENTED.

THE REMEDI AL ACTI ON OBJECTI VES FOR SOURCE CONTRCL SET FCR THE GOOSE FARM SI TE ARE NOTED BELOW

REMOVE, TREAT CR CONTAI N CONTAM NANTS

CONTROL GENERAL M GRATI ON PATHWAYS

CONTROL RELEASE COF VOLATI LE COVPOUNDS IN AIR

CONTROL WATER | NFI LTRATI ON

CONTRCL SO L ERGCSI ON

CONTRCOL DI RECT CONTACT.
THE PRI NCl PAL OBJECTI VE | N MANAGEMENT OF M GRATION IS TO M TI GATE THE POTENTI AL CONTAM NATI ON OF POTABLE
WATER SUPPLI ES. A SECONDARY GOAL OF M GRATI ON MANAGEMENT |'S TO PREVENT THE MOVEMENT OF CONTAM NANTS TO OTHER
AREAS WHERE EXPOSURE TO THESE COVPOUNDS THROUGH DI RECT CONTACT MAY COCCUR
SCREENI NG OF REMEDI AL ACTI ON TECHNOLOG ES

FOR THE GOOSE FARM SI TE, THE CANDI DATE GENERAL TECHNOLOG ES DEVELCOPED | N RESPONSE TO THE ESTABLI SHED REMEDI AL
OBJECTI VES | NCLUDE:

1 CONTAI NVENT
1 COLLECTI ON AND ON- SI TE GROUNDWATER TREATMENT
1 I'N SI TU TREATMENT

1 ON-SI TE DI SPCSAL



OFF- SI TE DI SPOSAL.

THESE GENERAL TECHNOLOG ES CAN BE FURTHER DEFI NED AS FOLLOWE:

CONTAI NVENT;  CAPPI NG GRADI NG REVEGETATI ON, DI VERSI ON OF SURFACE RUN- CFF, GROUNDWATER BARRI ERS
(BOTH VERTI CAL AND HORI ZONTAL)

COLLECTI ON AND TREATMENT OF GROUNDWATER, WELLPQO NTS, DEEP WELLS RECHARCE, BI OLOG CAL,
PHYSI CAL/ CHEM CAL TREATMENT

I N-SI TU TREATMENT; HYDROLYSI S, OXI DATI ON, REDUCTI ON, SO L AERATI ON, SCLVENT FLUSH NG
NEUTRALI ZATI ON, POLYMERI ZATI ON, PERMEABLE TREATMENT BEDS, CHEM CAL DECHLORI NATI ON

ON-SI TE DI SPCSAL; CONSTRUCTI ON CF A RCRA LANDFI LL, EXCAVATI ON BACKFI LLI NG

EXCAVATI ON AND COFF- SI TE DI SPOSAL; EXCAVATI ON FOLLOWED BY OFF- SI TE LANDFI LLI NG | NCI NERATI ON.

PRI OR TO EVALUATI NG COVPLETE ALTERNATI VES, SOVE OF THE TECHNOLOG ES WERE SCREENED OUT ON THE BASI S OF COST,
WASTE COWPATI BI LI TY, TIME REQUI RED TO ACH EVE GOALS, UNPROVEN TECHNOLOGY OR OTHER CONSI DERATI ONS. THE
TECHNOLOG ES THAT WERE ELI M NATED AND THE REASONS FCOR ELI M NATI ON WERE AS FOLLOWE:

COLLECTI ON AND TREATMENT OF GROUNDWATER, DEEP WELLS ARE MORE COSTLY THAN WELLPQO NTS, AND THE
DEPTH OF THE CONFI NI NG LAYER IS SUCH THAT DEEP WELLS ARE NOT REQUI RED

I N-SI TU TREATMENT; NEUTRALI ZATI ON AND PCLYMERI ZATI ON ARE NOT APPRCPRI ATE DUE TO THE CHEM CAL
MAKE- UP OF THE WASTE.

REMEDI AL ALTERNATI VES

FOLLOWN NG THE SCREENI NG OF REMEDI AL TECHNOLOA ES, ElI GAT REMEDI AL ACTI ON ALTERNATI VES WERE DEVELOPED. A
DESCRI PTI ON OF THESE ALTERNATI VES, THEI R PRESENT WORTH COST AND THEI R EFFECTI VENESS | N MEETI NG THE

ESTABLI SHED REMEDI AL OBJECTI VES ARE DI SCUSSED BELOW  APPENDI X A | NCLUDES A COST COVPARI SON OF ALTERNATI VES
AS VWELL AS A BRI EF DESCRI PTI ON OF THE ADVANTAGES AND DI SADVANTAGES OF EACH ALTERNATI VE.

ALTERNATI VE 1

TH' S ALTERNATI VE | N\VOLVES THE OFF- SI TE DI SPCSAL OF 62, 000 CUBI C YARDS (CY) OF CONTAM NATED SO L, WTH
REGRADI NG AND REVEGETATI ON.  THE PLUME RECOVERY AND TREATMENT SYSTEM WOULD REQUI RE 1, 200 LI NEAR FEET CF
HEADER PI PING WTH 120 WELLPO NTS. THE RECOVERED PLUME WATER WOULD BE TREATED VI A CLARI FI CATI ON AND

ACTI VATED CARBON, AND | TS EFFLUENT REI NJECTED I NTO THE SO L. TREATMENT CF TEN PORE WATER VOLUMES WAS

ESTI MVATED TO BE NEEDED TO REMOVE THE MOBI LE CONTAM NANTS FROM THE SO L AND GROUNDWATER.  THE PRESENT WORTH
COST OF TH'S ALTERNATI VE | S $45, 326, 400.

TH S ALTERNATI VE WOULD BE EFFECTI VE | N CONTROLLI NG THE SCURCE MATERI AL AND PREVENTI NG THE M GRATI ON OF
CONTAM NANTS. | T ALSO ATTAI NS APPLI CABLE AND RELEVANT FEDERAL PUBLI C HEALTH AND ENVI RONMVENTAL STANDARDS.

ALTERNATI VE 2

TH' S ALTERNATI VE | NVOLVES LI M TED OFF- SI TE DI SPCSAL CF 10, 000 CY OF CONTAM NATED SO L, WTH SO L FLUSH NG AND
GROUNDWATER RECOVERY AND TREATMENT TO REMOVE THE REMAI NI NG POLLUTANTS IN THE REMAI NI NG 52, 000 CY COF

CONTAM NATED SO L AND | N THE UNDERLYI NG CONTAM NATED GROUNDWATER. THE RECOVERED WATER W LL BE TREATED VI A
CLARI FI CATI ON AND ACTI VATED CARBON AND | TS EFFLUENT REI NDECTED INTO THE SO L. | T WAS ESTI MATED THAT

EXTRACTI ON OF TEN PORE VOLUMES OF WATER WOULD BE REQUI RED TO REMOVE THE MOBI LE CONTAM NANTS FROM THE SO L AND
GROUNDWATER. THE GROUNDWATER RECOVERY SYSTEM WOULD REQUI RE 800 LI NEAR FEET OF HEADER, AND 80 WELLPO NTS.

THE PRESENT WORTH COST OF THI S ALTERNATI VE | S $9, 451, 600.

TH S ALTERNATI VE WOULD BE EFFECTI VE | N CONTROLLI NG THE SCURCE MATERI AL AND PREVENTI NG THE M GRATI ON OF



CONTAM NANTS. | T ALSO ATTAI NS APPLI CABLE AND RELEVANT FEDERAL PUBLI C HEALTH AND ENVI RONVENTAL STANDARDS.
ALTERNATI VE 3

FOR THI S ALTERNATI VE, AN ON-SI TE LANDFI LL WOULD BE CONSTRUCTED FOR THE ENCAPSULATI ON CF 62, 000 CY OF
CONTAM NATED SO L. THE LANDFI LL WOULD BE CONSTRUCTED | N ACCCRDANCE W TH CURRENT RCRA REQUI REMENTS. THE
LANDFI LL WOULD HAVE A DCUBLE LI NED BOTTOM W TH LEACHATE RECOVERY AND WOULD BE SEALED ALONG THE TOP. THE
GROUNDWATER PLUME WOULD BE RECOVERED VI A A WELLPO NT SYSTEM TREATED VI A CLARI FI CATI ON AND ACTI VATED CARBON
AND DI SCHARGED. | T WAS ESTI VATED THAT TREATMENT OF TEN PORE VOLUMES WOULD BE REQUI RED TO REMOVE THE MOBI LE
CONTAM NANTS FROM THE AQUI FER.  THE TOTAL PRESENT WORTH COST OF THI'S ALTERNATI VE |'S $3, 303, 600.

THE | MPLEMENTATI ON OF THI S ALTERNATI VE WOULD BE EFFECTI VE | N CONTROLLI NG THE SOURCE MATERI AL AND PREVENTI NG
THE M GRATI ON OF CONTAM NANTS. THI' S ALTERNATI VE ATTAI NS APPLI CABLE AND RELEVANT FEDERAL PUBLI C HEALTH AND
ENVI RONVENTAL  STANDARDS.

ALTERNATI VE 4

TH S ALTERNATI VE WOULD NOT REQUI RE ANY SO L EXCAVATION. A SO L FLUSH NG AND GROUNDWATER RECOVERY SYSTEM
CONSI STI NG OF 800 LI NEAR FEET OF HEADER PI PING 80 VELLPQO NTS, AND TWD PUMPS WOULD BE CONSTRUCTED AND
OPERATED FOR APPROXI MATELY 18 MONTHS. TH S DURATI ON REPRESENTS FLUSH NG RECOVERI NG AND TREATI NG TEN PCRE
VOLUMES. THE RECOVERED WATER WOULD BE TREATED VI A CLARI FI CATI ON AND ACTI VATED CARBQON, AND REI NJECTED | NTO
THE SO L. FOLLONNG THE SO L FLUSH NG AND GROUNDWATER CLEANUP, AN EVALUATI ON WOULD BE MADE OF THE NEED TO
CAP THE SITE TOMN M ZE THE M GRATI ON OF ANY RESI DUAL CONTAM NANTS. THE ESTI MATED TOTAL PRESENT WORTH COST
OF TH' S ALTERNATI VE | S $2, 814, 500.

THE | MPLEMENTATI ON OF THI S ALTERNATI VE WOULD BE EFFECTI VE | N CONTROLLI NG THE SOURCE MATERI AL AND PREVENTI NG
THE M GRATI ON OF CONTAM NANTS. TH' S ALTERNATI VE ATTAI NS APPLI CABLE AND RELEVANT FEDERAL PUBLI C HEALTH AND
ENVI RONVENTAL  STANDARDS.

ALTERNATI VE 5

NO EXCAVATI ON WOULD BE REQUI RED FOR THI S ALTERNATIVE. A SO L FLUSH NG AND GROUNDWATER RECOVERY SYSTEM
CONSI STI NG COF 800 LI NEAR FEET OF HEADER PI PING 80 WELLPQO NTS, AND TWD PUMPS WOULD BE CONSTRUCTED AND
OPERATED. NUTRI ENTS AND OXYGEN SOURCES WOULD BE ADDED TO THE SO L TO ENHANCE THE CLEANUP. SI NCE THE

NUTRI ENTS M GHT ENHANCE THE TREATMENT SYSTEM S EFFI G ENCY, | T IS EXPECTED THAT LESS THAN 10 PORE VOLUMES COF
FLUSH NG AND RECOVERY WOULD BE REQUI RED. THE RECOVERED PLUME WATER WOULD BE TREATED VI A CLARI FI CATI ON AND
ACTI VATED CARBON, AND REINJECTED INTO THE SO L. FOLLOANNG THE SO L FLUSH NG AND GROUNDWATER CLEANUP, AN
EVALUATI ON WOULD BE MADE OF THE NEED TO CAP THE SITE TO MNIM ZE THE M GRATI ON OF ANY RESI DUAL CONTAM NANTS.
THE ESTI MATED PRESENT WORTH CCST OR THI'S ALTERNATI VE | S $2, 814, 500.

THE | MPLEMENTATI ON OF THI S ALTERNATI VE WOULD BE EFFECTI VE | N CONTROLLI NG THE SOURCE MATERI AL AND PREVENTI NG
THE M GRATI ON OF CONTAM NANTS. TH' S ALTERNATI VE ATTAI NS APPLI CABLE AND RELEVANT FEDERAL PUBLI C HEALTH AND
ENVI RONVENTAL  STANDARDS.

ALTERNATI VE #6

FOR TH S ALTERNATI VE, THE CONTAM NATED SO L WOULD BE CONTAI NED | N-PLACE. SLURRY WALLS WOULD BE CONSTRUCTED
AROUND THE AREA COF CONTAM NATED SO L. THE BOTTOM OF THE CONTAM NATED AREA WOULD BE SEALED VI A GROUTING TO
ENCAPSULATE THE CONTAM NATED SO L, A CLAY CAP WOULD BE CONSTRUCTED ON TCP. THE GROUNDWATER PLUME WOULD
RECOVERED VI A A VELLPO NT SYSTEM TREATED VI A CLARI FI CATI ON AND ACTI VATED CARBON AND DI SCHARGED. IT IS

ESTI MVATED THAT TREATMENT OF TEN PORE VOLUMES WOULD BE REQUI RED TO REMOVE THE CONTAM NANTS FROM THE AQUI FER
THE PRESENT WORTH COST OF THI S ALTERNATI VE | S $18, 534, 100.

TH S ALTERNATI VE WOULD BE EFFECTI VE | N THE SHORT- TERM FOR CONTROLLI NG THE SOURCE MATERI AL AND PREVENTI NG THE
M GRATI ON OF CONTAM NANTS. HOAEVER, SINCE THE INTEGRITY OF THE GROUT SEAL IS UNCERTAIN, TH S ALTERNATI VE
CANNCOT BE CONSI DERED AN EFFECTI VE LONG TERM REMEDI AL ACTI ON. AS SUCH, ALTERNATI VE DOES NOT ATTAI N APPLI CABLE
AND RELEVANT PUBLI C HEALTH AND ENVI RONMVENTAL STANDARDS, BUT WOULD REDUCE THE PRESENT THREAT PCSED BY THE



SI TE.
ALTERNATI VE #7

FOR TH S ALTERNATI VE, SO L FLUSH NG WOULD BE PERFORMED TO REMOVE THE MOBI LE CONTAM NANTS FROM THE SO L.

WATER WOULD BE | NJECTED | NTO THE SO L TO CREATE A FLUSH NG ACTI ON. THE CONTAM NATED WATER WOULD BE RECOVERED
VIA A SHALLON VELLPO NT SYSTEM TREATED VI A CLARI FI CATI ON AND ACTI VATED CARBON AND REINJECTED. IT IS

ESTI MVATED THAT TREATMENT OF TEN PORE VOLUMES WOULD BE REQUI RED TO REMOVE THE MOBI LE CONTAM NANTS FROM THE

SO L. THE PRESENT WORTH COST OF TH S ALTERNATI VE | S $1, 521, 800.

TH S ALTERNATI VE WOULD BE EFFECTI VE | N CONTROLLI NG THE SCURCE MATERI AL. HOWEVER, SINCE NO REMEDI ATION IS
RECOMMENDED FCR THE CONTAM NATED GROUNDWATER, M GRATI ON OF CONTAM NANTS WOULD STI LL BE POSSI BLE. THEREFORE,
TH S ALTERNATI VE DCES NOT ATTAI N APPLI CABLE AND RELEVANT FEDERAL PUBLI C HEALTH OR ENVI RONVENTAL STANDARDS.

ALTERNATI VE #8

TH' S ALTERNATI VE, REFERRED TO AS "NO ACTI ON', DCES NOT | NCLUDE ANY REMEDI ATlI ON MEASURES FCR THE SI TE.
HOMNEVER, | T DCES | NCLUDE A LONG TERM MONI TORI NG PROGRAM FOR THE GROUNDWATER UNDERLYI NG THE SI TE.

APPROXI MATELY 30 GROUNDWATER SAMPLES PER YEAR WOULD NEED TO BE OBTAI NED AND ANALYZED FOR PRI ORI TY PCOLLUTANTS
MONI TOR THE WATER QUALI TY OF THE GROUNDWATER  THE PRESENT WORTH COSTS OF TH S ALTERNATI VE | S $603, 300.

#ENF
ENFORCEMENT

THE STATE OF NEW JERSEY AND EPA HAVE | DENTI FI ED MORTON- THI OKOL | NC. AS A POTENTI ALLY RESPONSI BLE PARTY. A
COST RECOVERY ACTI ON HAS RECENTLY BEEN FI LED BY EPA I N AN ATTEMPT TO RECOVER MONI ES SPENT ON THE I NI TI AL
CLEANUP MEASURES AND THE REMEDI AL | NVESTI GATI ON AND FEASI BI LI TY STUDY. CURRENTLY, THE STATE OF NEWJERSEY IS
NEGOTI ATI NG W TH MORTON- THI OKOL FOR THE LONG TERM REMEDI AL CLEAN-UP OF THE SI TE. THESE NEGOTI ATI ONS ARE
EXPECTED TO CONTI NUE UNTI L AFTER THI S RECORD OF DECI SION | S FORVALLY EXECUTED.

#AE
EVALUATI ON CF ALTERNATI VES

ALTERNATI VE 1 | NCLUDES EXCAVATION CF SO L AND OFF-SI TE DI SPCSAL OF ALL CONTAM NATED SO L AS WELL AS
GROUNDWATER REMEDI ATI ON.  THI S ALTERNATI VE MEETS THE GOALS OF PREVENTI NG THE M GRATI ON COF CONTAM NANTS AND
CONTRCOLLI NG THE SOURCE MATERI AL. HOAEVER, THI S ALTERNATIVE | S FAR MORE COSTLY THAN THE OTHER EFFECTI VE
ALTERNATI VES, AND PROVI DES ONLY A SLIGHT, |F ANY, ADDI TI ONAL BENEFI T COVPARED TO OTHER LESS EXPENSI VE
ALTERNATI VES. THEREFORE, EXCAVATI ON TO BACKGROUND, IN THI S CASE, |S NOT COST- EFFECTI VE. | N THE NATI ONAL
CONTI NGENCY PLAN, COST-EFFECTI VE |'S DESCRI BED AS THE LONEST COST ALTERNATI VE THAT IS TECHNI CALLY FEASI BLE AND
VWH CH EFFECTI VELY M Tl GATES AND M NI M ZES DAMAGES AND PROVI DES PROTECTI ON OF THE PUBLI C HEALTH, WELFARE AND
THE ENVI RONMENT. BASED ON THE ABOVE, THI S ALTERNATI VE IS NOI RECOMVENDED AS THE REMEDI AL ACTI ON

ALTERNATI VE 2 | NCLUDES PARTI AL SO L EXCAVATI ON AND OFF- SI TE DI SPCSAL | N CONJUNCTI ON W TH SO L FLUSHI NG
GROUNDWATER REMEDI ATI ON AND EVALUATI ON CF THE NEED FOR SI TE CAPPING TH S ALTERNATI VE WOULD BE EFFECTI VE I N
CONTROLLI NG SOURCE MATERI AL AND PREVENTI NG THE M GRATI ON OF CONTAM NANTS. HOWEVER, THE PRESENT WORTH COST OF
I MPLEMENTI NG TH' S ALTERNATI VE WOULD BE THREE TI MES MORE THAN OTHER EFFECTI VE ALTERNATI VES. THEREFCRE, TH S
ALTERNATI VE WAS ELI M NATED FROM CONSI DERATI ON.

ALTERNATI VE 3 | NCLUDES CONSTRUCTI ON CF AN ON-SI TE RCRA LANDFI LL FCR DI SPOCSAL OF CONTAM NATED SO L AND
GROUNDWATER REMEDI ATI ON.  ALTHOUGH THI' S ALTERNATI VE WOULD BE EFFECTI VE I N THE SHORT TERM I N CONTRCLLI NG THE
SOQURCE MATERI AL AND PREVENTI NG M GRATI ON OF CONTAM NANTS, | TS LONG TERM RELI ABI LI TY WOULD BE DOUBTFUL.  MANY
OF THE CHARACTERI STICS OF THE SI TE MAKE THE LOCATI ON OF A RCRA LANDFI LL | NAPPRCPRI ATE. FCOR EXAMPLE, THE
PREDOM NANT GECLOGY |'S SANDY TYPE SO L WTH A RAPI DLY FLOWN NG AQUI FER CLOSE TO THE SURFACE. DUE TO THESE
FACTORS AND THE FACT THAT THE COST OF THI' S ALTERNATI VE IS SLI GHTLY H GHER THAN OTHERS, TH S ALTERNATI VE WAS
ELI M NATED FROM CONS| DERATI ON.

ALTERNATI VE 4 | NCLUDES SO L FLUSH NG GROUNDWATER REMEDI ATI ON AND FURTHER EVALUATI ONS FCR SI TE CAPPI NG AND



PCB REMEDI ATION.  ALTERNATIVE 5 IS SIM LAR, HONEVER, | TS SO L FLUSH NG WOULD BE ENHANCED USI NG I N-SI TU

Bl OLOGd CAL METHCDS. BOTH OF THESE ALTERNATI VES WOULD BE EFFECTI VE | N CONTROLLI NG THE SOURCE MATERI AL AND
PREVENTI NG FURTHER M GRATI ON OF CONTAM NANTS. HOWEVER, THE USE OF NUTRI ENTS | N ALTERNATI VE 5 COULD MAKE TH S
ALTERNATI VE MORE COMPLEX FROM AN COPERATI ONAL STANDPO NT THAN ALTERNATI VE 4. BOTH OF THESE ALTERNATI VES HAVE
A PRESENT WORTH COST ESTI MATE OF $2, 814,500. PILOTI STUDI ES WOULD BE PERFORMED DURI NG THE DESI GN PHASE TO
DETERM NE THE EFFECTI VENESS OF EACH OF THE TWD SO L FLUSHI NG CPTI ONS AND TREATMENT OPTI ONS.

ALTERNATI VE 6 | NCLUDES THE CONSTRUCTI ON OF AN | N- PLACE CONTAI NMENT SYSTEM TO ENCAPSULATE THE CONTAM NATED
SO L, AND GROUNDWATER REMEDI ATION.  THI S ALTERNATI VE WOULD BE SOVEVWHAT EFFECTI VE | N MEETI NG THE REMEDI AL
OBJECTI VES. THE COST OF TH S ALTERNATI VE | S ESTI MATED TO BE $18, 534, 000. TH' S COST | S FAR GREATER THAN
OTHER ALTERNATI VES CONS| DERED TO BE MORE EFFECTI VE | N CONTROLLI NG THE SOURCE AND PREVENTI NG FURTHER M GRATI ON
OF CONTAM NANTS. THEREFORE, TH S ALTERNATI VE IS NOI RECOMVENDED AS THE REMEDI AL ACTI ON

ALTERNATI VE 7 | NCLUDES SO L FLUSH NG TO REMOVE THE MOBI LE CONTAM NANTS.  WATER WOULD BE | NJECTED | NTO THE

SO L VIA SHALLOVVELLS, THUS CREATI NG A FLUSHI NG ACTION. THE WATER WOULD BE RECOVERED, TREATED AND

REI NJECTED I NTO THE SO L. THEREFORE, TH S ALTERNATI VE WOULD NOT BE EFFECTI VE | N CONTROLLI NG THE M GRATI ON OF
CONTAM NANTS.

ALTERNATIVE 8 | S THE "NO ACTI ON' ALTERNATI VE AND WOULD | NCLUDE LONG TERM MONI TORI NG OF THE GROUNDWATER

OBVI QUSLY, TH S ALTERNATI VE WOULD NOT MEET THE ESTABLI SHED REMEDI AL OBJECTI VES CF CONTROLLI NG THE SOURCE
MATERI AL AND PREVENTI NG M GRATI ON OF CONTAM NANTS. THE | MPLEMENTATI ON CF THE " NO ACTI ON' ALTERNATI VE W LL
NOT PREVENT FURTHER M GRATI ON OF PCOLLUTANTS FROM CONTAM NATED SO L REMAI NI NG ON-SI TE.  FURTHERMORE, EXPOSURE
TO THE PUBLI C OF THESE CONTAM NANTS AT NEAR SURFACE LOCATI ONS WLL NOT BE ELI M NATED. FOR THESE REASONS, AND
SINCE TH S ALTERNATI VE WOULD NOT PROVI DE ADEQUATE PROTECTI ON OF PUBLI C HEALTH, WELFARE AND THE ENVI RONMENT,
I'T WAS ELI M NATED FROM CONSI DERATI ON.

#RA
RECOMVENDED ALTERNATI VE

ACCORDI NG TO 40 CFR PART 300.68 (J), COST-EFFECTIVE |'S DESCRI BED AS THE LOAEST COST ALTERNATI VE THAT IS
TECHNI CALLY FEASI BLE AND RELI ABLE AND WHI CH EFFECTI VELY M Tl GATES AND M NI M ZES DAVAGES AND PROVI DES
PROTECTI ON OF PUBLI C HEALTH, WELFARE AND THE ENVI RONMENT. A COST COVPARI SON OF REMEDI AL ALTERNATIVES | S
PRESENTED | N APPENDI X A.  EVALUATI ON OF THE REMEDI AL ALTERNATI VES LEADS TO THE CONCLUSI ON THAT ALTERNATI VE 4
I'S THE MOST COST EFFECTI VE ALTERNATI VE THAT ACH EVES THE ESTABLI SHED REMEDI AL OBJECTI VES. FI GURE 3 SHOAS A
LAYQUT OF THE PROPOSED REMEDI AL ACTI ON.

TH' S ALTERNATI VE | NCLUDES THE CONSTRUCTI ON OF 800 LI NEAR FEET OF HEADER PI PI NG AND 80 WELLPQ NTS TO BE USED
IN A GROUNDWATER RECOVERY AND SO L FLUSH NG SYSTEM  THE RECOVERED WATER FROM THE SYSTEM WOULD BE TREATED VI A
CLARI FI CATI ON AND ACTI VATED CARBON PRI OR TO BEI NG REI NDJECTED TO THE SO L. CURRENTLY, |IT IS ESTI MATED THAT
THE SO L FLUSH NG AND GROUNDWATER RECOVERY SYSTEM WOULD REQUI RE 18 MONTHS OF CPERATION.  THI'S DURATI ON
REPRESENTS FLUSHI NG, RECOVERI NG AND TREATI NG APPROXI MATELY TEN PORE VOLUMES.  CONTI NUOUS SAMPLI NG WLL BE
PERFCRVED DURI NG SO L FLUSHI NG AND GROUNDWATER REMEDI ATI ON OPERATI ONS. | F A STEADY STATE OF CONTAM NATI ON
REMOVAL |'S ACH EVED PRI OR TO THE RECOVERY AND TREATMENT OF TEN PORE VOLUMES, THE SO L CONTAM NATI ON

EVALUATI ON METHODOLOGY (SCCEM MODEL OR A SIM LAR MODEL W LL BE USED TO EVALUATE WHETHER ALTERNATE
CONCENTRATI ON LIM TS ARE APPROPRI ATE.

THE SOCEM MODEL 1S A SI MPLI FI ED PROCEDURE USED FOR CHARACTERI ZI NG THE THREAT THAT CONTAM NATED SO L MAY PCSE
TO GROUNDWATER AT HAZARDOUS WASTE SI TES. | TS METHODOLOGY ASSI STS THE USER | N DETERM NI NG THE PERCENT
REDUCTI ON I N SO L CONTAM NANT CONCENTRATIONS (1. E. SOURCE STRENGTH) REQUI RED TO ACH EVE APPROPRI ATE HEALTH
BASED WATER QUALITY LEVELS AT A GROUNDWATER RECEPTOR

DURI NG THE DESI GN PHASE, PILOT STUDI ES WLL BE PERFORMED TO OPTI M ZE THE CPERATI ON OF THE FLUSH NG AND
TREATMENT SYSTEM  THESE TESTS MAY | NCLUDE USE OF NUTRI ENTS AND OXYGEN SOURCES. THE RESULTS OF THESE PI LOT
STUDI ES MAY | NDI CATE THAT THE ADDI TI ON OF NUTRI ENTS AND OXYGEN SOURCES CAN REDUCE THE NUMBER OF PORE VOLUME
FLUSHES NECESSARY TO REMOVE THE CONTAM NANTS FROM THE THE SO L AND GROUNDWATER, AS SUGCGESTED BY ALTERNATI VE
5. |IF SO THEY MAY BE USED IN THE REMEDI AL ACTION, |F THEIR USE | S DETERM NED TO BE COST- EFFECTI VE.



ANOTHER COVPONENT OF THE REMEDI AL ACTI ON | NCLUDES TESTI NG FOR PCB CONTAM NATI ON | N THE FORMER DRUM PI T AREA.
TH' S TESTI NG WLL BE PERFORVED PRIOR TO, DURING AND AFTER THE SO L FLUSH NG GROUNDWATER RECOVERY AND
TREATMENT OPERATI ON.  THE RESULTS OF THE PCB TESTI NG WLL BE USED TO DETERM NE | F ANY ADDI TI ONAL REMEDI ATl ON
IS REQUIRED. | F SUCH REVEDI ATI ON | S DEEMED NECESSARY, A SUPPLEMENTARY RECORD OF DECI SION WLL BE PREPARED
THAT WLL CLEARLY DELI NEATE SELECTED ADDI TI ONAL REMEDI AL ACTI ONS.

THE FI NAL COVPONENT OF THE CLEANUP W LL | NCLUDE AN EVALUATI ON OF THE NEED TO CAP THE SITE. TH S

DETERM NATI ON W LL BE MADE AFTER TESTING THE SO L UPON COVPLETI ON OF THE SO L FLUSH NG PROGRAM AND EVALUATI NG
THE PROPERTI ES OF RESI DUAL CONTAM NANTS. THE ACTUAL DESIGN OF THE CAP, | F NEEDED, WLL BE BASED ON THE
HYDROLOG C EVALUATI ON OF LANDFI LL PERFORVANCE (HELP) MODEL OR A SIM LAR MODEL.

THE HELP MODEL 1S A TWD DI MENS| ONAL HYDROLOG C MODEL OF WATER MOVEMENT ACRGCSS, | NTO, AND THROUGH LANDFI LLS.
THE MODEL PROVI DES AN APPROXI MATI ON OF LEACHATE WH CH MAY BE GENERATED AT THE SI TE UNDER SPECI FI ED

CONDI TI ONS. THE MODEL ACCEPTS CLI MATOLOA C, SO L, AND LANDFI LL DESI GN | NPUT DATA. THE MODEL TAKES | NTO
ACCOUNT SUCH VARI ABLES AS SURFACE STCRAGE, RUNCFF, | NFI LTRATI ON, PERCOLATI ON, EVAPCRATI ON, SO L MJ STURE
STORAGE AND LATERAL DRAI NAGE.

ALTHOUGH LONG TERM MONI TORI NG W LL BE REQUI RED, THE EXTENT OF SUCH MONI TORI NG HAS NOT YET BEEN DETERM NED.
AFTER THE FI NAL SUPPLEMENTAL REMEDI AL ACTI ON DECI SI ONS HAVE BEEN MADE (|.E. POTENTI AL CAPPI NG AND PCB
REMEDI ATI ON) A LONG TERM MONI TORI NG PROGRAM W LL BE FI NALI ZED.

COST SUWRARY OF RECOMVENDED ALTERNATI VE

REMEDI AL MEASURE TOTAL COST
COVPONENT PRESENT WORTH
1. SO L FLUSH NG $1, 171, 000

AND TREATMENT

2. CROUNDWATER 994, 000
RECOVERY AND
TREATMENT

3. ENG NEERI NG AND
CONTI NGENCY 649, 000

4. ADDI TI ONAL PCB
SA L TESTI NG AND
CAP EVALUATI ON 200, 000

TOTAL $3, 014, 000.

#CR
COVMIUNI TY RELATI ONS

A PUBLI C MEETI NG WAS HELD BY THE NEW JERSEY DEPARTMENT OF ENVI RONMVENTAL PROTECTI ON (NJDEP) ON FEBRUARY 7,

1984 TO DI SCUSS THE | NI TI ATI ON CF A REMEDI AL | NVESTI GATI OV FEASI BI LI TY STUDY (R /FS) FOR THE GOOSE FARM S| TE.
NOTI FI CATI ON OF THE MEETI NG WAS ACCOWPLI SHED THROUGH PRESS RELEASES SENT TO ALL NEWSPAPERS LI STED | N THE
GOCSE FARM COMMUNI TY RELATI ONS PLAN AND MAI LINGS TO ALL PARTIES LI STED I N THE " CONTACTS' SECTI ON OF THE PLAN.
AN | NFCRVATI ON PACKAGE, | NCLUDI NG AN AGENDA, FACT SHEET, OVERVI EW CF THE COVMMUNI TY RELATI ONS PROGRAM AT
SUPERFUND HAZARDQUS WASTE SI TES, AND THE STEPS | NVOLVED I N A MAJOR HAZARDQUS WASTE SI TE CLEANUP, WAS G VEN TO
ALL ATTENDEES AT THE BEA NNI NG OF MEETING  THE MEETI NG WAS ATTENDED BY APPROXI MATELY 30 PECPLE IN ADDI Tl ON
TO THE LOCAL TOMWNSHI P OFFI CI ALS AND NJDEP REPRESENTATI VES. AFTER THE | NI TI AL PRESENTATI ON BY THE CONTRACTCOR
E. T. KILLAM THE MEETI NG WAS OPENED FCR PUBLI C DI SCUSSI ON. A SUMVARY CF THE QUESTI ONS AND RESPONSES | S

I NCLUDED I N THE RESPONSI VENESS SUMVARY.

A SECOND PUBLI C MEETI NG WAS HELD BY NJDEP ON AUGUST 16, 1984 TO DI SCUSS THE RESULTS OF THE RI/FS AT Pl JAK



FARM AND SPENCE FARM AND THE STATUS OF THE RI/FS AT GOOSE FARM  NOTI FI CATI ON OF THE MEETI NG WAS ACCOWPLI SHED
THROUGH PRESS RELEASES SENT TO LOCAL NEWSPAPERS AND MAI LI NGS TO LOCAL AND STATE OFFI CIALS, AS WELL AS TO
NIJDEP' S LI ST OF CONCERNED CI TI ZENS. AN | NFCRVATI ON PACKAGE | NCLUDI NG THE AGENDA AND FACT SHEET WAS HANDED
QUT TO ALL ATTENDEES AS THEY ENTERED. APPROXI MATELY 30 PECPLE ATTENDED. WHEN THE MEETI NG WAS COPENED TO
GENERAL DI SCUSSI ON, THERE WERE ONLY A FEW QUESTI ONS ASKED SPECI FI CALLY ABOUT GOOSE FARM  SEVERAL QUESTI ONS
THAT ARE GENERI C TO THESE THREE PLUMSTED TOMSH P SUPERFUND SI TES WERE ALSO POSED AT THI S MEETING A

DI SCUSSI ON OF QUESTI ONS AND RESPONSES ARE | NCLUDED | N THE RESPONSI VENESS SUMVARY.

A THI RD PUBLI C MEETI NG WAS HELD BY NJDEP ON JULY 25, 1985 TO DI SCUSS THE RESULTS OF THE RI/FS AT GOOSE FARM
NOTI FI CATI ON CF THE MEETI NG WAS ACCOWPLI SHED THROUGH PRESS RELEASES SENT TO LOCAL NEWSPAPERS AND NAI LINGS TO
LOCAL AND STATE OFFI G ALS, AS WELL AS TO NJDEP' S LI ST OF CONCERNED CI TI ZENS. THE DRAFT FEASI BI LI TY STUDY WAS
AVAI LABLE FOR PUBLI C REVI EW AND COMMVENT, BEG NNI NG ON JULY 26, 1985, AT FOUR REPCSI TORIES: THE OCEAN COUNTY
LI BRARY IN TOVS R VER, THE PLUVSTED TOMNSH P MUNI Cl PAL BU LDI NG THE NEW EGYPT LI BRARY AND NJDEP' S HAZARDOUS
SITE M Tl GATI ON ADM NI STRATI ON | N TRENTON. THERE WAS A 30- DAY PUBLI C COMVENT PERI OD. AN | NFORVATI ON PACKAGE
I NCLUDI NG THE AGENDA AND FACT SHEET WAS HANDED QUT TO ALL ATTENDEES AS THEY ENTERED. APPROXI MATELY 40 PECPLE
ATTENDED. THE RESULTS OF THE REMEDI AL | NVESTI GATI ON WERE PRESENTED AND THE REMEDI AL ACTI ON ALTERNATI VES FOR
LONG TERM SI TE REMEDI ATI ON.

NIJDEP AND THEI R CONSULTANT, TENTATI VELY RECOMVENDED THAT IN-SI TU SO L FLUSH NG AND GROUNDWATER REMEDI ATI ON BE
THE SELECTED ALTERNATI VE. THE MEETI NG WAS THEN OPENED FCR DI SCUSSI ON DURI NG WHI CH TI ME THERE WERE SEVERAL
QUESTI ONS PCSED BY LCCAL OFFI CI ALS AND CONCERNED CI TI ZENS. THESE QUESTI ONS AND RESPONSES ARE SUMVARI ZED | N
THE RESPONSI VENESS SUMVARY.

ONLY ONE PUBLI C COMMVENT WAS RECEI VED FROM ARCHER & GREI NER, ATTORNEYS FOR MORTON- TH OKOL. THI S LETTER
I NCLUDED A SUBSTANTIVE CRITIQUE CF E. T. KILLAM S METHODOLOG ES AND PRCPCSAL FOR SI TE REMEDI ATION.  THE
CONTENTS OF THEI R LETTER AND THE NJDEP RESPONSE HAVE BEEN CONSI DERED I N THI S RECORD OF DECI SION.  THESE
DOCUMENTS HAVE BEEN | NCLUDED | N THE RESPONSI VENESS SUMVARY.

#CEL
CONSI STENCY W TH OTHER ENVI RONVENTAL LAWS

THE SO L FLUSHI NG AND GROUNDWATER RECOVERY AND TREATMENT CPERATI ON W LL REQUI RE OBTAI NING AN NJPDES PERM T
FROM THE NEW JERSEY DEPARTMENT OF ENVI RONMVENTAL PROTECTI ON (OR TECHNI CAL COVPLI ANCE W TH PERM T REQUI REMENTYS)
FOR THE DI SCHARGE OF THE TREATED EFFLUENT. THE PROPCSED TREATMENT SYSTEM W LL BE DESI GNED TO MEET THE
EFFLUENT LIM TS ESTABLI SHED I N THE DI SCHARGE PERM T. FOLLOW NG THE COWPLETI ON OF THE SO L FLUSH NG AND
GROUNDWATER REMEDI ATI ON, AN EVALUATI ON WLL BE MADE TO DETERM NE THE NEED, | F ANY, TO REMEDI ATE PCB

CONTAM NATED SO L. SHOULD | T BE DETERM NED THAT PCB EXCAVATI ON AND REMOVAL |S REQUI RED, THE WASTE WLL BE
MANI FESTED FCR TRANSPORT FROM THE SI TE TO A SECURE FACI LI TY I N ACCORDANCE W TH RCRA AND TSCA REQUI REMENTS.
THE FI NAL COMPONENT OF THE REMEDI AL ACTI ON MAY | NCLUDE THE CONSTRUCTION OF A CAP OVER THE SITE. TH S CAP
WOULD BE DESI GNED USI NG THE HELP OR A SIM LAR MCDEL.

OPERABLE UNI TS

THE RECOMVENDED REMEDI AL ALTERNATI VE | NCLUDES DI STI NCT | NDI VI DUAL COMPONENTS. THEREFCRE, | T | S EXPECTED THAT
THE REMEDI AL ACTI ON WLL PROCEED I N A PHASED MANNER.  THE I NI TIAL PHASE W LL | NCLUDE CBTAI NING SO L SAMPLES
FROM THE DI SPCSAL PI' T AREA AND TESTI NG FCR PCB CONTAM NATI ON.  TESTI NG WLL ALSO BE PERFORMED DURI NG AND
AFTER THE SO L FLUSH NG AND GROUNDWATER RECOVERY AND TREATMENT CPERATI ON. AN EVALUATI ON OF THE RESULTS OF
THI S TESTING WLL DETERM NE THE EXTENT OF FURTHER REMEDI ATION | F ANY, FOR PCB HOTSPOTS. ANY PCB REMED ATI ON
WOULD FOLLOW THE GROUNDWATER AND SO L REMVEDI ATI ON. FI NALLY, AN EVALUATI ON WLL BE MADE TO DETERM NE THE NEED
TO CAP THE SITE TO MN M ZE THE M GRATI ON OF ANY RESI DUAL CONTAM NANTS. | F DETERM NED TO BE NECESSARY, THE
CAP COULD BE DESI GNED USI NG THE HELP MODEL OR ANY SIM LAR MODEL. SO L SAMPLES WLL BE COLLECTED BEFCRE,

DURI NG AND AFTER THE SO L FLUSH NG AND GROUNDWATER TREATMENT PHASE. THE ANALYSES OF THESE SAMPLES WLL BE
USED TO CALI BRATE AND RUN THE MODEL.

#OM
OPERATI ON AND MAI NTENANCE



UPON COVPLETI ON OF THE RECOMMENDED REMEDI AL ACTI ON, MONI TORING OF THE SI TE WLL BE CONDUCTED TO EVALUATE THE
QUALI TY OF THE LOCAL GROUNDWATER

#FA
FUTURE ACTI ONS

#SCH
SCHEDULE DATE

- FINAL RECORD CF DECI SI ON SEPTEMBER 1985

- CONTI NUE NEGOTI ATI ON W TH

POTENTI AL RESPONS| BLE PARTI ES SEPTEMBER 1985
- OBLI GATE DESI GN FUNDS PENDI NG CERCLA

(1 F NECESSARY) REAUTHOR! ZATI ON
- AVEND COOPERATI VE AGREEMENT PENDI NG CERCLA

(1 F NECESSARY) REAUTHOR! ZATI ON
- I NI TI ATE REMEDI AL ACTI ON DESI GN PENDI NG CERCLA

REAUTHORI ZATI ON.

#TNVA
TABLES, MEMORANDA, ATTACHVENTS

#RS
RESPONSI VENESS SUMVARY:

COVPLETI ON CF FEASI BI LI TY STUDY
GOCSE FARM

PLUVBTED TOMSH P

OCEAN COUNTY

A PUBLI C MEETI NG WAS HELD BY THE NEW JERSEY DEPARTMENT OF ENVI RONMVENTAL PROTECTI ON (NJDEP) ON FEBRUARY 7,
1984 TO DI SCUSS THE | NI TI ATI ON OF THE REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY (RI/FS) FOR THE GOCSE FARM

SI TE. NOTI FI CATI ON OF THE MEETI NG WAS ACCOWPLI SHED THROUGH PRESS RELEASES SENT TO ALL NEWSPAPERS LI STED | N
THE GOOSE FARM COVMUNI TY RELATI ONS PLAN AND MAI LI NGS TO ALL PARTIES LI STED I N THE " CONTACTS" SECTI ON OF THE
PLAN. AN | NFCRVATI ON PACKAGE, | NCLUDI NG AN AGENDA, FACT SHEET, OVERVI EW OF THE COVMIUNI TY RELATI ONS PROGRAM
AT SUPERFUND HAZARDOUS WASTE SI TES, AND THE STEPS | NVOLVED IN A MAJOR HAZARDOUS WASTE SI TE CLEANUP, WAS G VEN
TO ALL ATTENDEES AT THE BEG NNI NG OF THE MEETI NG  (SEE ATTENDANCE SHEET, ATTACHVENT A). THE MEETI NG WAS
ATTENDED BY APPROXI MATELY 30 PECPLE I N ADDI TION TO THE LOCAL OFFI CI ALS AND NJDEP REPRESENTATI VES. (SEE
ATTACHMENT B). AFTER THE | NI TI AL PRESENTATI ON BY NJDEP' S CONTRACTCOR, E. T. KILLAM THE MEETI NG WAS OPENED FCR
DI SCUSSI ONL

THERE WERE THREE QUESTI ONS ASKED BY Cl TI ZENS W TH REGARD TO SAMPLI NG ACTI VI TTES AND ONE QUESTI ON ABOQUT THE
AQUI FER UNDERLYI NG THE SI TE. THESE QUESTI ONS AND RESPONSES WERE AS FOLLOWE:

Q HAVE POLYCHLORI NATED Bl PHENOLS (PCBS) BEEN FOUND ON SI TE?

YES, PCBS HAVE BEEN FOUND AT GOOSE FARM

Q WLL YOU TEST FOR CHANGES AT GOOSE FARM SI NCE THE CLEANUP FROM TWO YEARS AGD?
NJDEP SAMPLED THE SI TE | N JANUARY 1983; HONEVER, RESULTS WERE NOT CONCLUSI VE.

Q VWHAT ARE YQU TESTI NG FOR WHEN YQU SAMPLE GROUND WATER?



THE FULL SPECTRUM OF CONTAM NANTS, |.E. 129 KNOM PRI ORI TY PCLLUTANTS PLUS 40 UNKNOM PCLLUTANTS.

Q WLL YOU G VE QUT VAPS OF THE AQUI FERS UNDERLYI NG THE SI TE?

A. FARRO STATED THAT THESE NMAPS WOULD BE | NCLUDED | N THE DRAFT FEASI BI LI TY STUDY WH CH WOULD BE AVAI LABLE
UPON | TS COMPLETION. I N ADDI TIQN, G SI NGER WROTE TO ONE CONCERNED CI TI ZEN TO | NFORM H M THAT THE SHALLOW
AQUI FER PROBABLY FLOAS | N A SOUTH SCQUTHEASTERLY DI RECTI ON, DI SCHARG NG | NTO A NEARBY STREAM AND MARSH.  DATA
I NDI CATI NG THE DI RECTI ON OF FLOW FOR THE DEEPER AQUI FER WOULD BE AVAI LABLE UPON COVPLETI ON OF THE FEASI Bl LI TY
STUDY.

ADDI TI ONAL QUESTI ONS OR COMMENTS DURI NG TH' S FI RST MEETI NG WERE NOT OF MAJOR SI GNI FI CANCE.

A SECOND PUBLI C MEETI NG WAS HELD BY NJDEP ON AUGUST 16, 1984 TO DI SCUSS THE RESULTS OF THE RI/FS AT Pl JAKFARM
AND SPENCE FARM AND THE STATUS OF THE RI/FS AT GOOSE FARM  NOTI FI CATI ON OF THE MEETI NG WAS ACCOWPL| SHED
THROUGH PRESS RELEASES SENT TO LOCAL NEWSPAPERS AND MAI LI NGS TO LOCAL AND STATE OFFI CI ALS, AS WELL AS TO
NIDEP' S LI ST OF CONCERNED CI TI ZENS. AN | NFORVATI ON PACKAGE | NCLUDI NG THE AGENDA AND FACT SHEET WAS HANDED
OUT TO ALL ATTENDEES AT THE BEA NNI NG OF THE MEETING  (SEE ATTACHVENT C). APPROXI MATELY 30 PECPLE ATTENDED.
( SEE ATTENDANCE SHEET, ATTACHMVENT D). WHEN THE MEETI NG WAS OPENED FOR GENERAL DI SCUSSI ON THERE WERE ONLY A
FEW QUESTI ONS ASKED SPECI FI CALLY ABOUT GOCSE FARM  SEVERAL QUESTI ONS THAT ARE GENERI C TO THESE THREE
PLUVBTED TOMSH P SUPERFUND SI TES WERE ALSO POSED AT THE MEETI NG THESE QUESTI ONS AND RESPONSES WERE AS
FOLLOWE:

Q WHAT | S THE STATUS OF THE STUDY AT GOCSE FARW?

THE FI ELD WORK HAS BEEN COWPLETED AND VE EXPECT TO HAVE DATA | N APPROXI MATELY TWD WEEKS. WE SHOULD HAVE A
PUBLI C MEETI NG TO DI SCUSS THE RI/FS AT THE END OF OCTOBER, 1984.

Q VHAT DI RECTI ON DOES THE WATER FLOW FROM GOCSE FARMW?

NORTH.

Q LAST TI ME MY WELL WAS TESTED, THERE WERE TRACES OF MERCURY DETECTED.

WE SEE TRACES OF MERCURY ALL OVER THE STATE. WHEN WE RESAMPLE, THERE S USUALLY NO EVI DENCE OF MERCURY. WE
SENT THE SECOND ROUND CF TEST SAMPLES TO A DI FFERENT LABORATORY AND VE DI D NOT FI ND ANY MERCURY | N THE SECOND
SET OF SAMPLES.

Q WHAT | S THE DANGER OF DRI NKI NG WATER W TH TRACE CHEM CALS?

I T DEPENDS ON THE TYPE CF COMPOUNDS. THE DRI NKI NG WATER STANDARDS FOR VOLATI LES ARE 100 PPB.

Q VWHAT ABQUT RESPONSI BLE PARTY PURSU T?

THERE | S PRESENTLY AN ACTI VE CASE BEI NG PURSUED. I T IS PCSSI BLE THAT THERE MAY STILL BE A PR VATE PARTY
CLEANUP.

Q HAS ANYONE DONE A HI STORY OF WHAT THI OKOL WAS DUMPI NG?
WE HAVE AN ALLEGED LI ST.
Q "M LOOKI NG AT LAND IN THI'S AREA.  WHAT | S THE PGCSSI BI LI TY OF ADDI TI ONAL CONTAM NATI ON?

ITS A D FFI CULT QUESTION TO ANSWER.  THI S | S ALWAYS A POTENTI ALI TY BUT G VEN THE AMOUNT OF TESTI NG THAT HAS
BEEN DONE IN THIS AREA | T'S HI GHLY UNLI KELY.

Q HOW EXCESSI VE | S EXCESSI VE AND HON LOWN | S LONP



WE USE THESE TERMS BASED ON GUI DELI NES THAT NOW EXI ST, HOMEVER, WE DON T REALLY KNOW WE DON T LEAVE
ANYTHI NG BEH ND THAT MAY ADVERSELY | MPACT HUMAN HEALTH.

Q W LL THERE BE RESTRI CTI ONS ON LAND USE OF THESE SI TES ( SPENCE, PIJAK, GOCSE) AFTER CLEANUP?
I TS PGSSI BLE THAT THESE SI TES COULD BE USED AGAI N?

Q WLL LAND OAWNERS OF THESE SI TES BE PAID OR WLL SUPERFUND BUY THEI R LAND?

A CLAI M AGAI NST THE NEW JERSEY SPILL FUND | S A PCSSI BI LI TY.

Q DO YOU RECOMMEND A CERTAI N VELL DEPTH THAT M GHT BE POLLUTI ON FREE IN THE FUTURE? WLL THERE BE
CRI TERI A OR GUI DELI NES FOR ESTABLI SHI NG THE BEST WELL DEPTH?

NJDEP' S DI VI SI ON OF WATER RESOURCES IS LOOKI NG | NTO THI S | SSUE NOW
Q VWHAT DO | ASK FOR IF | WANT TO HAVE MY WATER TESTED?

TH S IS A CRITICAL CONSUMER | SSUE BECAUSE LANDOMNERS MAY HAVE TO PAY FOR THIS TESTING IN THE FUTURE. | F YQU
TH NK YOU HAVE A PROBLEM W TH YOUR WATER CONTACT THE OCEAN COUNTY HEALTH DEPARTMENT.

Q DD YOU CHANGE ANY LI M TS FOR CONSTRUCTI ON AT APPROXI MATELY 1, 000 FEET FROM THE S| TES?
THAT LAND USE | SSUE HAS NOT BEEN ADDRESSED BY NJDEP. IT IS A LOCAL | SSUE.

A THI RD PUBLI C MEETI NG WAS HELD BY NJDEP ON JULY 25, 1985 TO DI SCUSS THE RESULTS OF THE RI/FS AT GOOSE FARM
NOTI FI CATI ON CF THE MEETI NG WAS ACCOWPLI SHED THROUGH PRESS RELEASES SENT TO LOCAL NEWSPAPERS AND NAI LINGS TO
LOCAL AND STATE OFFI G ALS, AS WELL AS TO NJDEP' S LI ST OF CONCERNED CI TI ZENS. AN | NFORVATI ON PACKAGE

I NCLUDI NG THE AGENDA AND FACT SHEET WAS HANDED QUT TO ALL ATTENDEES AT THE BEG NNI NG OF THE MEETI NG  ( SEE
ATTACHVENT E). APPROXI MATELY 40 PECPLE ATTENDED. (SEE ATTENDANCE SHEET, ATTACHVENT F). THE CONTRACTOR (J.
SH RK OF E. T. KILLAM DI SCUSSED THE RESULTS OF THE RI/FS AND PRESENTED THE FOLLOW NG REMEDI AL ALTERNATI VES
FOR LONG TERM REMEDI ATl ON:

1. OFF-SITE DI SPCSAL (REMOVAL OF 62,000 CUBI C YARDS OF SO L TO A RCRA FACI LITY), REGRADI NG REVEGETATI ON AND
RECOVERY, TREATMENT AND RECHARCE OF CONTAM NATED GROUND WATER

2. PARTIAL OFF-SI TE DI SPCSAL (REMOVAL CF 10,000 CUBI C YARDS OF SO L), SOL FLUSH NG TREATMENT AND RECHARGE
FOR 52,000 CUBI C YARDS CF SO L, RECOVERY, TREATMENT AND RECHARGE OF CONTAM NATED GROUND WATER

3. ON-SITE CONSTRUCTI ON, MONI TORI NG AND LONG- TERM MAI NTENANCE OF A RCRA HAZARDOUS WASTE LANDFI LL FCR 62, 000
CuBI C YARDS CF SO L, REGRADI NG AND REVECETATI ON CF EXCAVATED AREA, RECOVERY, TREATMENT AND RECHARCE OF
CONTAM NATED GROUND WATER

4. IN-SITU (I NPLACE) SO L FLUSH NG W TH TREATMENT AND RECHARGE FCR REMOVAL OF PRI ORI TY PCLLUTANTS, RECOVERY,
TREATMENT AND RECHARGE OF CONTAM NATED GROUND WATER

5 INSITU SO L FLUSH NG WTH TREATMENT AND RECHARGE FOR REMOVAL OF PRI ORI TY PCOLLUTANTS, | NJECTI ON COF
NUTRI ENTS FOR | N-SI TU Bl OLOG CAL OXI DATI ON AND RECOVERY, TREATMENT AND RECHARGE OF CONTAM NATED GROUND WATER

6. CONTAI NMENT OF WASTES W TH SLURRY WALL AND BLOCK DI SPLACEMENT CONTAI NMVENT, LONG TERM MONI TORI NG, RECOVERY,
TREATMENT AND RECHARCGE OF CONTAM NATED GROUND WATER

7. IN-SITU SO L FLUSH NG WTH TREATMENT AND RECHARGE FOR REMOVAL OF PRI ORI TY PCLLUTANTS, NO PLUVE TREATMENT.
8. NO CURRENT ACTI ON EXCEPT ANNUAL MONI TORI NG

THE CONTRACTOR PRESENTED ALTERNATI VE #4 AS THE RECOMMENDED ALTERNATI VE.



THE MEETI NG WAS THEN COPENED FCR DI SCUSSI ON DURI NG WHI CH TI ME THERE WERE SEVERAL QUESTI ONS ASKED BY LOCAL
OFFI Cl ALS AND CONCERNED CI TI ZENS.  THESE QUESTI ONS AND RESPONSES ARE SUMVARI ZED BELOW

Q WLL TH S LAND BE USABLE I N THE FUTURE?

THE GOCSE FARM SI TE ( APPROXI MATELY TWD ACRES) WLL NOT BE USABLE FOR AGRI CULTURAL OR RESI DENTI AL PURPCSES.
SURRCOUNDI NG PRCPERTI ES WLL NOT BE | MPACTED.

Q HOWLONG WLL IT TAKE THE CHEM CALS TO DECOWPCSE?

| T DEPENDS ON THE SELECTED ALTERNATIVE. W TH ALTERNATI VE #4, THERE WLL BE PASSI VE USAGE ALMOST | MVEDI ATELY.
Q VWHAT CHEM CALS WERE FOUND ON SI TE?

SCLVENTS | N GROUND WATER, NOT MANY METALS, POLYNUCLEAR HYDROCARBONS, PCBS, AND NON- PRI ORI TY POLLUTANTS.

Q VWHAT TYPES OF SOLVENTS WERE FOUND?

A M XTURE OF CHLORI NATED AND NON- CHLOR! NATED SOLVENTS; SPECI FI CALLY METHYLENE CHLORI DE (AT 10-100 PPM I N
saL).

Q WHAT ABQUT THE WELL SERVI NG THE HOUSE ON GOOSE FARM?

THERE ARE NO PRCBLEMS W TH THAT WELL. GROUND WATER I'S MOVI NG | N A NORTHWESTERLY DI RECTI ON.
Q IS THE DEEP AQUI FER CONTAM NATED?

NO CONTAM NANTS WERE FOUND | N THE MI. LAUREL WHICH | S VERY DEEP (100-160 FEET).

Q VWHAT | S THE PERI METER OF THE CONTAM NATI ON?

CONTAM NANTS ARE M GRATI NG TOMRD THE STREAM WHI CH SEEMS TO BE A CUT- OFF FOR THE UPPER AQUI FER (1. E. KI RKWOCD
AT 10-20 FEET). NO CONTAM NANTS ARE M GRATI NG WEST, SQUTH OR EAST.

Q ARE ALL MONI TORI NG VELLS AT THE SAME DEPTH?
NO, THERE ARE DEEP AND SHALLOW TEST WELLS.
Q I S THE STREAM ALSO CONTAM NATED?

THE PORTI ON DI RECTLY ADJACENT TO THE SI TE | S CONTAM NATED; HONEVER, CONTAM NANTS HAVE NOT REACHED 300 FEET
DOMNSTREAM

Q VHAT | S THE TI ME FRAME FOR SI TE CLEANUP?

WE HAVE ALREADY DI SCUSSED THI S W TH THE RESPONSI BLE PARTY AND WE HOPE THE CLEANUP W LL BE EXPEDI TI QUS. AFTER
TOTAL REMOVAL, THERE WLL BE A FI VE- YEAR MONI TORING PERI CD. | F NOTHI NG SHOAS UP AFTER FI VE- YEARS, THERE W LL
NOT BE FURTHER ACTI ON.

Q VWHAT ABQUT FI RE HAZARD I N THE COLUWNS, G VEN THE H GH CONCENTRATI ONS OF SOLVENTS?

TH S 1S NOT LIKELY BECAUSE THE CARBON FI LTERS WLL BE TESTED ON A REGULAR BASI S.

Q W TH ALTERNATI VE #4, CAN 100% CF THE RUNOFF BE CAPTURED?

YES.



THE DRAFT FEASI BI LI TY STUDY WAS MADE AVAI LABLE FOR PUBLI C REVI EW AND COMMVENT, BEG NNI NG ON JULY 26, 1985, AT
FOUR REPCSI TORIES: THE OCEAN COUNTY LIBRARY I N TOVS Rl VER, THE PLUMSTED TOMNSH P MUNI Cl PAL BUI LDING I N NEW
EGYPT, THE NEW EGYPT LI BRARY AND NJDEP' S HAZARDOUS SI TE M Tl GATI ON ADM NI STRATI ON I N TRENTON. THERE WAS A
30- DAY PUBLI C COMMVENT PERI OD.

ONLY ONE PUBLI C COMMENT WAS RECEI VED (ON AUGUST 26, 1985) FROM ARCHER & CREI NER, ATTORNEYS FOR
MORTON-THHOKOL. THIS IS A SUBSTANTIVE CRITIQUE OF E T. KILLAM S METHODOLOGY AND PROPCSALS FCR SITE

REMEDI ATI ON, AS VEELL AS MORTON TH OKOL' S RECOMVENDED APPROACH. ( SEE ATTACHVENT G FOR THESE COMMENTS) .
CURRENTLY, A RESPONSE | S BEI NG DEVELOPED BY THE NJDEP TECHNI CAL STAFF I N CONJUNCTI ON WTH I TS LEGAL STAFF.
TH S RESPONSE W LL BE FORTHCOM NG UPON | TS COVPLETI ON.



ATTACHVENT A

N. J. DEPARTMENT OF ENVI RONVENTAL PROTECTI ON
DI VI SI ON OF WASTE MANAGEMENT
HAZARDQUS SI TE M TI GATI ON ADM NI STRATI ON

FEASI BI LI TY STUDI ES FOR THE
GOCSE FARM Pl JAK FARM AND SPENCE FARM
HAZARDQUS WASTE SI TES

TUESDAY, FEBRUARY 7, 1984

7:30 PM

PLUVSTED TOANSH P MUNI G PAL BUI LDI NG
NEW EGYPT, NJ

ACGENDA

1. OPEN NG REMARKS ON COMMUNITY | NPUT | N SUPERFUND - G SINGER
PROGRAM AND | NTRCDUCTI ON OF DEP MEMBERS

2. OVERVI EW CF SI TUATI ON AND | NTRODUCTI ON CF - A FARRO
CONTRACTOR, ELSON T. KILLAM ASSCCI ATES, I NC. OF
M LLBURN, N.J.

3. PRESENTATI ON CONSULTANTS ELSON T. KI LLAM
ASSOCI ATES, - E. KILLAM I NC.

4. QUESTI ONS AND ANSVERS.



STATE OF NEW JERSEY
DEPARTMENT OF ENVI RONMVENTAL PROTECTI ON

FACT SHEET

FEASI BI LI TY STUDI ES FOR GOOSE FARM PI JAK FARM AND SPENCE FARM
(PLUVSTED TOMNSHI P, OCEAN COUNTY)

TO DETERM NE REMEDI AL ACTI ON ALTERNATI VES

THESE S| TES ARE ALL LOCATED I N PLUVSTED TOANSH P ( OCEAN COUNTY) W THI N A TVENTY- SQUARE M LE AREA, SECTI ONS OF
WH CH HAVE BEEN USED FOR DI SPOSAL OF DRUMVED AND FREE FLOW NG LI QUI D WASTE. | NVESTI GATI ON, WH CH | NCLUDED
THE | NSTALLATI ON OF MONI TORI NG VEELLS, HAS REVEALED AQUI FER GROUNDWATER AND SURFACE WATER ORGANI C CHEM CAL
CONTAM NATI ON.  EACH OF THESE SI TES HAS BEEN PLACED ON THE NATIONAL PRICRITIES LI ST BY THE U. S. ENVI RONMVENTAL
PROTECTI ON AGENCY (USEPA) AND | S ELI d BLE FOR SUPERFUND MONEY FOR REMEDI AL ACTI ON.

AN | MVMEDI ATE REMOVAL OPERATI ON HAS ALREADY BEEN COVPLETED AT THE GOOSE FARM SITE. TH S CONSI STED OF THE
EXCAVATI ON OF ALL CONTAI NERS AND SEVERAL THCOUSAND TONS OF CONTAM NATED SO L AND DEBRI'S DURI NG THE PERI CD OF
AUGUST, 1980 TO FEBRUARY, 1982. [IN ADDI TION, A WATER TREATMENT SYSTEM WAS | NSTALLED TO REMOVE GRCSS
CONTAM NATI ON FROM THE SO L AND GROUNDWATER. FURTHER | NVESTI GATI ON | S REQUI RED TO EVALUATE PRESENT
HYDROGECLOG CAL CONDI TI ONS AND RESI DUAL CONTAM NATI ON.

THE PRESENT STUDI ES ARE BEI NG CONDUCTED BY ELSON T. KILLAM ASSCOCI ATES, I NC., ENVI RONMENTAL AND HYDRAULI C
ENG NEERS OF M LLBURN, NEW JERSEY. FUNDI NG FOR THESE PRQIECTS | N THE AMOUNT OF $608, 535 ($451, 500 FOR Pl JAK
FARM AND SPENCE FARM $157, 035 FOR GOOSE FARM HAS BEEN PROVI DED BY THE USEPA AS PART OF THE SUPERFUND
PROGRAM

FOR 2/ 7/ 84 PUBLI C MEETI NG
AT PLUMSTED TOMNSH P

MUNI CI PAL BUI LDI NG

NEW EGYPT, N.J.



FACT SHEET
REMEDI AL | NVESTI GATI ONS AND FEASI BI LI TY STUDI ES
PLUVSTED TOWNSHI P, NEW JERSEY

REMEDI AL | NVESTI GATI ONS/ FEASI BI LI TY STUDI ES HAVE BEEN STARTED AT THE SPENCE FARM AND Pl JAK FARM SI TES EAST OF
NEW EGYPT ON RCQUTE 528. THESE STUDI ES ARE BEI NG FUNDED BY THE NEW JERSEY DEPARTMENT OF ENVI RONIVENTAL
PROTECTI ON (NJDEP) AND THE U. S. ENVI RONVENTAL PROTECTI ON AGENCY (USEPA) AND MANAGED BY THE NJDEP HAZARDOUS
SI TE ADM NI STRATI ON.

THE OBJECTI VES OF THE SPENCE FARM AND Pl JAK FARM | NVESTI GATI ONS AND STUDI ES ARE:

TO DETERM NE THE LCCATI ON AND AMOUNT COF HAZARDOUS MATERI ALS ON SI TE.

TO DETERM NE THE RATE AT WH CH HAZARDOUS MATERI ALS ARE LEAVI NG THE SI TE | N GROUNDWATER, SURFACE
WATER AND Al R

TO DEVELCP ALTERNATI VES FOR CONTROL OF THESE MATERI ALS.

TO SELECT THE BEST CONTRCL METHCDS FOR THE SI TE.

TO PREPARE CONCEPTUAL DESI GNS OF THE SELECTED ALTERNATI VE.

THE SCHEDULE FOR THESE ACTIMVITIES | S

BEG N DRI LLI NG MONI TORI NG WELLS - FEBRUARY 1984.

BEG N SAMPLI NG - GROUNDWATER, SO L, WASTES, SURFACE WATER, PRI VATE WELLS - NMARCH 1984.
PRESENT REPORT ON SAMPLI NG RESULTS - MNAY 1984.

PRESENT REPCORT ON POSSI BLE ALTERNATI VES - JUNE 1984.

PRESENT SELECTED PLAN FOR REMEDI AL ACTION - JULY 1984.

THE NATURE AND EXTENT OF REMEDI AL ACTI ON FOR THE SPENCE FARM AND Pl JAK FARM SI TES WLL BE BASED ON THE
HAZARDCQUS NMATERI ALS FOUND | N THE DETAI LED SAMPLI NG PROGRAM



NEW JERSEY DEPARTMENT OF ENVI RONMENTAL PROTECTI ON
DI VI SI ON OF WASTE MANAGEMENT
HAZARDQUS SI TE M Tl GATI ON ADM NI STRATI ON

A COMUNI TY RELATI ONS PROGRAM AT SUPERFUND HAZARDOUS WASTE SI TES

AS PART OF THE FEDERAL/ STATE PROGRAM CF CLEANUP OF HAZARDQUS WASTE SI TES, A COVWUNI TY RELATI ONS PROGRAM | S
CONDUCTED TO RECEI VE LOCAL | NPUT AND TO ADVI SE LOCAL RESI DENTS AND OFFI CI ALS ABQUT THE PLANNED REMEDI AL

ACTI ONS AT THE THREE MAJOR STACGES OF THE CLEANUP: 1) FEASI BILITY STUDY 2) ENG NEERI NG DESI GN AND 3)

REMOVAL/ TREATMENT/ CONSTRUCTI ON. LOCAL BRI EFI NGS AND PUBLI C MEETI NGS ARE CONDUCTED W TH ELECTED OFFI Cl ALS AND
RESI DENTS AND GENERALLY TAKE PLACE AT:

1) THE COMMENCEMENT OF A FEASI BI LI TY STUDY SO THAT LOCAL CONCERNS CAN BE ADDRESSED EARLY I N THE PROCESS.

2) THE COWPLETION OF A FEASI BI LI TY STUDY TO DI SCUSS THE ALTERNATI VE COURSES OF REMEDI AL ACTION. THERE IS A
30- DAY COMMVENT PERI CD AFTER PUBLI C PRESENTATI ON OF THE ALTERNATI VES.

3) THE ENG NEERI NG DES|I GN STAGE TO CARRY QUT THE MANDATES O THE SELECTED REMEDI AL ALTERNATI VE.

4) THE COMMENCEMENT COF THE REMOVAL/ TREATMENT/ CONSTRUCTI ON STAGE TO ADVI SE OF THE EXPECTED PHYSI CAL REMEDI AL
ACTI ON

5) THE COWPLETI ON OF THE REMEDI AL ACTI ON.

I'N ADDI TION TO THE MORE FORVAL ACTI VI TIES QUTLI NED ABOVE, THERE IS GENERALLY | NFORVAL COVMUNI CATI ON W TH
LOCAL OFFI CI ALS AND RESI DENTS.  DEPENDI NG UPON WHETHER THE NEW JERSEY DEPARTMENT OF ENVI RONMENTAL PROTECTI ON
(DEP) OR THE U.S. ENVI RONMENTAL PROTECTI ON AGENCY (EPA) HAS THE LEAD I N REMEDI AL ACTION AT A SITE, COWUN TY
RELATI ONS ACTIVITY | S CONDUCTED BY THE RELEVANT STATE OR FEDERAL AGENCY.

I'N NEW JERSEY AT DEP, THE COVMUNI TY RELATI ONS PROGRAM | S CONDUCTED BY GRACE SI NGER, COVMUNI TY RELATI ONS
PROGRAM MANAGER (609) 984-3081. AT REGON I, EPA, THE CONTACT PERSON IS LI LLI AN JOHANSON 212) 264- 2515.



ATTACHVENT C

STATE OF NEW JERSEY
DEPARTMENT COF ENVI RONVENTAL PROTECTI ON

PUBLI C MEETI NG

TO DI SCUSS

FEASI BI LI TY STUDI ES

AT

GOCSE FARM Pl JAK FARM AND SPENCE FARM
THURSDAY, AUGUST 16, 1984

7:00 PM

PLUVSTED TOANSH P MUNI G PAL BUI LDI NG

31 MAIN STREET

NEW EGYPT, NJ

ACGENDA

1) OPEN NG RENVARKS AND DR JORCGE BERKOW TZ, ADM NI STRATOR
| NTRCDUCTI ON OF DEP STAFF HAZARDQUS SI TE M Tl GATI ON
ADM NI STRATI ON, NJDEP

2) OVERVIEW CF CURRENT SI TUATION MR DAVE HENDERSON, SI TE MANAGER
AND | NTRODUCTI ON OF CONTRACTOR HAZARDQUS SI TE M TI GATI ON
ADM NI STRATI ON, NJDEP

3) PRESENTATION. FEASIBILITY MR JIMSH RK, E T. KILLAM
STUDI ES AT GOOSE, PIJAK, AND ASSCCI ATES, | NC
SPENCE FARNVB

4)  QUESTI ONS AND ANSVEERS.



FACT SHEET

PUBLI C MEETI NG

ON

RESULTS OF REMEDI AL | NVESTI GATI OV FEASI Bl LI TY STUDY
AT

Pl JAK FARM

PLUVSTED TOANSH P

OCEAN COUNTY

AUGUST 16, 1984

S| TE DESCRI PTI ON: THE Pl JAK FARM SI TE | S LOCATED APPROXI MATELY 2 M LES NORTHEAST OF NEW EGYPT, ABQUT 1, 000
FEET SQUTH OF COUNTY RQUTE 528, AND 1, 300 FEET WEST OF FI SHER ROAD. THE CONTAM NATED AREA, COVERI NG ROUGHLY
ONE ACRE, WAS USED FCR THE SURFACE DUMPI NG OF DRUVS AND FREE- FLOWN NG LI QUI D HAZARDOUS WASTE FROM ARCUND 1962
UNTIL THE EARLY OR M D-1970'S. THE SITE | S SI TUATED ADJACENT TO STONY FCRD BROOK WHI CH JO NS THE CRCSSW CKS
CREEK, A TRI BUTARY OF THE DELAWARE RI VER  THE UNDERLYI NG GROUND WATER AQUI FERS PROVI DE A POTABLE WATER
SUPPLY FOR THE SURRCUNDI NG AREA. BOTH GROUND WATER AND SO L SAMPLI NG HAVE | NDI CATED ORGANI C CHEM CAL

CONTAM NATI ON.

BACKGROUND: THE SI TE WAS FI RST | DENTI FI ED AS A WASTE DI SPCSAL SI TE BY THE NEW JERSEY DEPARTMENT OF
ENVI RONVENTAL PROTECTI ON (NJDEP) | N FEBRUARY, 1980. | N MARCH OF THAT YEAR, NJDEP RECOMMENDED THE DENI AL OF A
PERM T TO CONSTRUCT 43 SI NGLE-FAM LY HOVES ON SITE. OBSERVATI ON WELLS WERE | NSTALLED BY NJDEP I N JUNE, 1980.
ALSO | N JUNE, SEVERAL SURFACE WATER SAMPLES WERE ANALYZED. I N JULY, 1981 THE UNI TED STATES ENVI RONMENTAL
PROTECTI ON AGENCY (USEPA) ENVI RONVENTAL PHOTOGRAPHI C | NTERPRETATI ON CENTER COMPLETED AN EVALUATI ON OF TI ME
SEQUENTI AL AERI AL PHOTOGRAPHY SPANNI NG THE YEARS 1940-1979. A COOPERATI VE AGREEMENT BETWEEN USEPA AND NJDEP
WAS SI GNED | N SEPTEMBER, 1982 TO COMM T $330, 000 FOR A REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY (RI/FS). THE
CONTRACT TO CONDUCT THE RI/FS WAS AWARDED TO E. T. KILLAM ASSCCI ATES, INC. OF M LLBURN, N.J. BY NJDEP IN
DECEMBER, 1983.

STATUS: A DRAFT FEASI BI LI TY STUDY WAS COMPLETED | N AUGUST, 1984 AND THE REMEDI AL ACTI ON
ALTERNATI VES ARE PRESENTLY BEI NG EVALUATED BY NJDEP AND USEPA. THERE IS A 21- DAY COWENT PERI D, BEG NNI NG
AUGUST 17, 1984, DURI NG WH CH THE DRAFT FEASI BILITY STUDY WLL BE AVAI LABLE AT THE FOLLON NG REPGCSI TCRI ES:
PLUVBTED TOMSH P MUNI Cl PAL BU LDI NG OCEAN COUNTY LI BRARY IN TOVS RI VER, AND THE NJDEP, HAZARDQUS S| TE

M TI GATI ON ADM NI STRATI ON | N TRENTON.



SUMVARY OF REMEDI AL | NVESTI GATI OV FEASI Bl LI TY STUDY
Pl JAK FARM PLUVSTED TOMWSHI P

I. REMEDI AL | NVESTI GATI ON

A. SCCPE OF WORK:  THE REMEDI AL | NVESTI GATI ON | NCLUDED THE FOLLOW NG ACTI VI TI ES:

CONSTRUCTI ON OF 11 MONI TORI NG VELLS;

EXCAVATI ON CF 8 TEST PITS;

SAMPLI NG AND ANALYSI S OF DEEP AND SHALLOW SO L SAMPLES;

SAMPLI NG AND ANALYSI S OF 5 WASTE SAMPLES; AND

SAMPLI NG AND ANALYSI S OF 15 GROUND WATER, SURFACE WATER AND SEDI MENT SAMPLES.

B. RESULTS: THE QUTCOME CF THE REMEDI AL | NVESTI GATI ON | NDI CATED THAT:

WASTES WERE DI SPCSED OF AT THE SI TE BY SURFACE DUWPI NG RATHER THAN BY BURI AL ( EXCEPT FCR 4, 000
CUBI C YARDS OF BURI ED WASTES) ;

MOST WASTE CONTAI NERS WERE OPENED | NTENTI ONALLY OR HAVE RUSTED AND THE CONTENTS DI SPERSED,

PRI NCI PAL CONTAM NATI ON ON SITE |I'S FOUND | N WASTE CONTAI NERS AND SO LS, ALTHOUGH GROUND WATER
AT MONI TORING VEELL 2-S WAS FOUND TO BE CONTAM NATED,;

MOST ORGANI C POLLUTANTS FOUND WERE NOT PRI ORI TY PCLLUTANTS (ONLY M NOR CONCENTRATI ONS OF
PRI ORI TY POLLUTANTS WERE FQUND); AND

REVI EW CF AVAI LABLE DATA ON TOXI G TY FOR THESE NON-PRI ORI TY ORGANI C POLLUTANTS | NDI CATED THAT
THE GREATEST POTENTI AL FOR ADVERSE HEALTH AND ENVI RONMVENTAL EFFECTS WERE FOUND I N SO L RATHER
THAN | N WATER

I'l. FEASIBILITY STUDY

THE PRI NCl PAL REMEDI AL OBJECTI VES WERE REMOVAL OF SURFACE WASTES, CONSTRUCTI ON OF A TEMPCRARY DAM TO CONTRCL
SEDI MENT LGSS, AND CONTRCL OF DI RECT ACCESS TO THE SITE.

LONG TERM RECOMVENDATI ONS:

! REMOVAL OF WASTES AND CONTAM NATED SA LS;

PUWVPI NG QUT CONTAM NATED GROUND WATER AT MONI TORI NG VELL 2-S;

REGRADI NG AND REVEGETATI NG THE SI TE TO ELI M NATE SEDI MENT LOSS AND DI RECT CONTACT W TH
CONTAM NATED MATERI AL; AND

CONTI NUE MONI TORI NG GROUND WATER FOR VOLATI LE PRI ORI TY POLLUTANTS.



FACT SHEET

PUBLI C MEETI NG

ON

RESULTS OF REMEDI AL | NVESTI GATI OV FEASI Bl LI TY STUDY
AT

SPENCE FARM

PLUVSTED TOANSH P

OCEAN COUNTY

AUGUST 16, 1984

S| TE DESCRI PTI ON: SPENCE FARM I S ONE OF SEVEN "PLUMSTED' SITES IN THE VI NI TY OF OCEAN AND MONMCUTH
COUNTIES. IT IS LOCATED APPROXI MATELY 1.5 M LES NORTHEAST OF NEW EGYPT IN PLUMSTED TOMNSH P. THE SITE IS
ABQUT 750 FEET NCORTH OF COUNTY RQUTE 528 AND 7, 000 FEET EAST OF MOOREHOUSE ROAD. FROM THE 1950' S UNTIL THE
EARLY 1970'S, DRUMVED AND BULK LI QUI D WASTE WAS DI SPCSED OF | N AN ON-SI TE LAGOON, A SWAVP ADJA NI NG

TRI BUTARI ES OF CROSSW CKS CREEK.  SAMPLI NG AND ANALYSI S CF GROUND WATER, SURFACE WATER, AND THE UNDERLYI NG
AQUI FER HAS REVEALED ORGANI C CHEM CAL CONTAM NATI ON.

BACKGROUND: MONI TORI NG VELLS WERE | NSTALLED BY THE NEW JERSEY DEPARTMENT OF ENVI RONMENTAL PROTECTI ON
(NJDEP) IN JUNE, 1980. |IN JULY 1981, THE UN TED STATES ENVI RONVENTAL PROTECTI ON AGENCY (USEPA) ENVI RONMVENTAL
PHOTOGRAPHI C | NTERPRETATI ON CENTER COMPLETED AN EVALUATI ON OF TI ME SEQUENTI AL AERI AL PHOTOGRAPHY VWH CH
COVERED THE TI ME PERI CD COF 1940-1979. A FI ELD | NVESTI GATI ON TEAM COWPLETED A SI TE EVALUATI ON | N OCTOBER,
1981. IN MARCH 1981, THE USEPA RELEASED A REMEDI AL ACTI ON MASTER PLAN FOR SPENCE FARM  ON SEPTEMBER 30,
1982 THE NJDEP ENTERED | NTO A COOPERATI VE AGREEMENT W TH THE USEPA TO COW T $320, 000 FOR A REMEDI AL

I NVESTI GATI ON FEASI BI LI TY STUDY (RI/FS). | N NOVEMBER 1983, NJDEP AWARDED THE CONTRACT FOR THE RI/FS TOE. T.
KI LLAM ASSCCI ATES, INC., OF MLLBURN, N J. FlIELD WORK COMVENCED | N DECEMBER, 1983.

STATUS: A DRAFT FEASI BI LI TY STUDY WAS COWPLETED | N AUGUST, 1984 AND THE REMEDI AL ACTI ON
ALTERNATI VES ARE PRESENTLY BEI NG EVALUATED BY NJDEP AND USEPA. THERE IS A 21- DAY COWENT PERI CD, BEG NNI NG
AUGUST 17,1984, DURI NG WH CH THE DRAFT FEASI BI LI TY STUDY WLL BE AVAI LABLE AT THE FOLLOW NG REPCSI TCRI ES:
PLUVSTED TOMSH P MUNI CI PAL BU LDI NG OCEAN COUNTY LI BRARY IN TOVE RI VER, AND THE NJDEP, HAZARDOUS S| TE

M Tl GATI ON ADM NI STRATI ON | N TRENTON.



SUMVARY OF REMEDI AL | NVESTI GATI OV FEASI Bl LI TY STUDY
SPENCE FARM PLUMSTED TOANSHI P

I. REMEDI AL | NVESTI GATI ON

A. SCCPE OF WORK:  THE REMEDI AL | NVESTI GATI ON | NCLUDED THE FOLLOW NG ACTI VI TI ES:

CONSTRUCTI ON OF 15 MONI TORI NG VEELLS;

EXCAVATI ON CF 15 TEST PITS;

SAMPLI NG AND ANALYSI S OF 14 DEEP AND SHALLOW SO L SAMPLES,

SAMPLI NG AND ANALYSI S COF 6 WASTE SAMPLES;

SAMPLI NG AND ANALYSI S OF 19 GROUND WATER, SURFACE WATER AND SEDI MENT SAMPLES; AND

SAMPLI NG AND ANALYSI S OF 6 POTABLE WATER SUPPLY VELLS.

B. RESULTS: THE QUTCOVE OF THE REMEDI AL | NVESTI GATI ON | NDI CATED THAT:

WASTES WERE DI SPCSED OF AT THE SI TE BY SURFACE DUVPI NG RATHER THAN BY BURI AL;

MOST WASTE CONTAI NERS WERE OPENED | NTENTI ONALLY OR HAVE RUSTED AND THE CONTENTS DI SPERSED;

PRI NCI PAL CONTAM NATION | S FOUND | N WASTE CONTAI NERS AND SO LS, WTH LI M TED CONTAM NATI ON COF
GROUND WATER AND SURFACE WATER,

MOST ORGANI C PCLLUTANTS FOUND WERE NOT PRI ORI TY POLLUTANTS, (ONLY M NOR CONCENTRATI ONS CF
PRI ORI TY PCLLUTANTS WERE FOUND); AND

REVI EW CF AVAI LABLE DATA ON TOXI G TY FOR THESE NON-PRI ORI TY ORGANI C POLLUTANTS | NDI CATES THAT
THE COVPOUNDS W TH THE GREATEST POTENTI AL FOR ADVERSE HEALTH AND ENVI RONVENTAL EFFECTS WERE
FOUND IN SO L RATHER THAN | N WATER

I'l. FEASIBILITY STUDY

THE PRI NCI PAL REMEDI AL OBJECTI VES WERE REMOVAL COF SURFACE WASTES, CONSTRUCTI ON OF A TEMPCRARY DAM TO CONTRCL
THE LOSS OF SEDI MENT, AND CONTRCL OF DI RECT ACCESS TO THE SITE.

A. | MVEDI ATE RECOMVENDATI ON
1 REMOVAL OF SURFACE WASTES | NCLUDI NG DRUVS, LABORATORY PACKS, AND CONTAM NATED SO L.
B. LONG TERM RECOMVENDATI ONS:

1 REGRADI NG THE SI TE TO ELI M NATE ERCSI ON CF LESS CONTAM NATED SO LS | N ORDER TO PREVENT DI RECT
CONTACT W TH MORE CONTAM NATED MATERI ALS; AND

I CONTI NUE MONI TORI NG GROUND WATER FOR VOLATI LE PRI ORI TY PCLLUTANTS.



FACT SHEET

PUBLI C MEETI NG

ON

STATUS COF REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY
AT

GOCSE FARM

PLUVSTED TOANSH P

OCEAN COUNTY

AUGUST 16, 1984

SI TE DESCRI PTION:  GOCSE FARM | S ONE OF SEVEN "PLUMSTED' SI TES | N THE AREA OF OCCEAN AND MONMOUTH COUNTI ES.
THE SI TE | S LOCATED OFF ROUTE 539, APPROXI MATELY ONE M LE NORTH OF THE | NTERSECTI ON COF ROUTES 539 AND 528. IT
I'S | MMEDI ATELY ADJACENT TO A STREAMVWH CH | S A TRI BUTARY OF THE CROSSW CKS CREEK. GOOSE FARM IS I N A RURAL,
ACRI CULTURAL AREA AT THE EDCE OF A PI NE/ OAK FOREST. DURI NG THE LATE 1960' S AND EARLY 1970' S AN EXCAVATED
PORTI ON OF THE SI TE WAS USED FOR THE DI SPOSAL OF BULK LI QUI D AND DRUMVED WASTES. CONTAM NATI ON CF SO L,
GROUND WATER, AND SURFACE WATER AT THE SI TE HAS BEEN DOCUMENTED. THE CONTAM NATI ON POSTS A POTENTI AL THREAT
TO THE TWDO SHALLOWEST AQUI FERS WH CH UNDERLI E THE AREA: THE KI RKWOOD AND THE VI NCETOM FCRVATI ONS.

BACKGRCOUND: I NI TI AL REMEDI AL ACTI ON TRANSPI RED FROM AUGUST, 1980 UNTIL FEBRUARY, 1982 AND ENTAI LED THE
EXCAVATI ON OF ALL CONTAI NERS, AS WELL AS SEVERAL THOUSAND TONS CF CONTAM NATED SO L AND DEBRIS. A WATER
TREATMENT SYSTEM WAS | NSTALLED TO REMOVE GROSS CONTAM NATI ON FROM THE SO L AND GROUND WATER.  THE NEW JERSEY
DEPARTMENT OF ENVI RONVENTAL PROTECTI ON (NJDEP) ENTERED | NTO A COOPERATI VE AGREEMENT W TH THE UNI TED STATES
ENVI RONVENTAL PROTECTI ON AGENCY ( USEPA) ON SEPTEMBER 23, 1982 TO COMWM T $210, 000 FOR THE PERFORVANCE OF A
REMEDI AL | NVESTI GATI OV FEASI BI LI TY STUDY (RI/FS). A CONTRACT FOR THE RI/FS WAS AWARDED BY NJDEP TO E. T.

KI LLAM ASSCCI ATES, I NC. OF MLLBURN, N.J. IN DECEMBER, 1983. SITE ACCESS WAS SECURED VIA A COURT CRDER AND
FI ELD WORK WAS | NI TI ATED | N FEBRUARY, 1984.

STATUS: THE FEASI BILITY STUDY | S PRESENTLY UNDERWAY. THE FI ELD WORK HAS BEEN COWPLETED AND

I NCLUDED THE FOLLON NG ACTIVITIES: 22 SO L BORI NGS, CONSTRUCTI ON OF 2 MONI TORI NG VELLS; AND SAMPLI NG CF 4
MONI TORI NG VEELLS, 6 POTABLE WATER WELLS, SURFACE WATER, SEDI MENT AND LEACHATE. THE STUDY | S EXPECTED TO BE
COVPLETED BY DECEMBER, 1984.



NEW JERSEY DEPARTMENT OF ENVI RONMENTAL PROTECTI ON
DI VI SI ON OF WASTE MANAGEMENT
HAZARDQUS SI TE M Tl GATI ON ADM NI STRATI ON

A COMUNI TY RELATI ONS PROGRAM AT SUPERFUND HAZARDOUS WASTE SI TES

AS PART OF THE FEDERAL/ STATE PROGRAM CF CLEANUP AT HAZARDQUS WASTE SI TES, A COVWUNI TY RELATI ONS PROGRAM | S
CONDUCTED TO RECEI VE LOCAL | NPUT AND TO ADVI SE LOCAL RESI DENTS AND OFFI CI ALS ABQUT THE PLANNED REMEDI AL

ACTI ONS AT THE THREE MAJOR STACGES OF THE CLEANUP: 1) REMEDI AL | NVESTI GATI OV FEASI BI LI TY STUDY 2) ENG NEERI NG
DESI GN AND 3) REMOVAL/ TREATMENT/ CONSTRUCTI ON. LOCAL BRI EFI NGS AND PUBLI C MEETI NGS ARE CONDUCTED W TH
ELECTED OFFI G ALS AND RESI DENTS AND GENERALLY TAKE PLACE AT:

1) THE COMMVENCEMENT OF A REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY SO THAT LOCAL CONCERNS CAN BE ADDRESSED
EARLY | N THE PROCESS.

2) THE COVPLETI ON OF A FEASIBILITY STUDY TO DI SCUSS THE ALTERNATI VE COURSES OF REMEDI AL ACTION. THERE IS A
30- DAY COMMENT PERI CD AFTER PUBLI C PRESENTATI ON COF THE ALTERNATI VES DURI NG WHI CH THE FEASI BI LI TY STUDY IS
AVAI LABLE | N LOCAL REPCSI TCRI ES.

3) THE ENG NEERI NG DESI GN STAGE TO CARRY QUT THE MANDATES OF THE SELECTED REMEDI AL ALTERNATI VE.

4) THE COMVENCEMENT OF THE REMOVAL/ TREATMENT/ CONSTRUCTI ON STAGE TO ADVI SE OF THE EXPECTED PHYSI CAL REMEDI AL
ACTI ON

5) THE COVPLETI ON OF THE REMEDI AL ACTI ON.

I'N ADDI TION TO THE MORE FORVAL ACTI VI TIES QUTLI NED ABOVE, THERE IS GENERALLY | NFORVAL COVMUNI CATI ON W TH
LOCAL OFFI CI ALS AND RESI DENTS.  DEPENDI NG UPON WHETHER THE NEW JERSEY DEPARTMENT OF ENVI RONMENTAL PROTECTI ON
(DEP) OR THE UNI TED STATES ENVI RONVENTAL PROTECTI ON AGENCY (EPA) HAS THE LEAD I N REMEDI AL ACTI ON AT A SITE,
COMMUNI TY RELATI ONS ACTIVITY | S CONDUCTED BY THE RELEVANT STATE OR FEDERAL AGENCY.

I N NEW JERSEY, THE DEP COVMUNI TY RELATI ONS PROGRAM | S CONDUCTED BY GRACE SINGER, COVMUNI TY RELATI ONS PROGRAM
MANAGER (609) 984-3141/4892. AT REG ON |1, EPA, THE CONTACT PERSON IS LILLI AN JOHNSON, COMVUNI TY RELATI ONS
COORDI NATOR (212) 264- 2515.



STATE OF NEW JERSEY
DEPARTMENT OF ENVI RONMVENTAL PROTECTI ON

ATTACHVENT E

PUBLI C MEETI NG

TO DI SCUSS

FEASI BI LI TY STUDY RESULTS
FOR

GOCSE FARM

THURSDAY, JULY 25, 1985
7:00 PM

PLUVBTED TOMSH P MUNI Cl PAL BU LDI NG
31 MAIN STREET

NEW EGYPT, NJ

ACGENDA
1) OPENI NG REVARKS AND DR JORGE BERKOW TZ, ADM NI STRATCR
I NTRODUCTI ON CF DEP STAFF  HAZARDOUS SI TE M TI GATI ON
ADM NI STRATI ON NJDEP

2) OVERVI EW OF CURRENT STATUS MR DAVI D HENDERSON, SI TE MANAGER

AND | NTROCDUCTI ON COF HAZARDCQUS SI TE M TI GATI ON
CONTRACTOR ADM NI STRATI ON NJDEP

3) PRESENTATI O\ REMEDI AL MR JAMES SH RK
ACTI ON ALTERNATI VES FOR E. T. KILLAM ASSCCI ATES, | NC
GOCSE FARM

4) QUESTI ONS AND ANSVEERS.



FACT SHEET

PUBLI C MEETI NG

ON

RESULTS OF REMEDI AL | NVESTI GATI OV FEASI Bl LI TY STUDY
AT

GOCSE FARM

PLUVBTED TOMSH P
OCEAN COUNTY
JULY 25, 1985

S| TE DESCRI PTI ON: GOOSE FARM IS ONE OF SEVEN "PLUMSTED' SITES I N THE AREA OF OCEAN AND MONMOUTH CCUNTI ES.
THE SI TE | S LOCATED OFF ROUTE 539, APPROXI MATELY ONE M LE NORTH OF THE | NTERSECTI ON OF ROUTES 539 AND 528.
IT 1S I MMEDI ATELY ADJACENT TO A STREAMVWH CH IS A TR BUTARY OF THE CROSSW CKS CREEK. GOOCSE FARMIS IN A
RURAL, AGCRI CULTURAL AREA AT THE EDCE OF A PI NE/ OAK FOREST. DURI NG THE LATE 1960S AND EARLY 1970S, AN
EXCAVATED PORTI ON OF THE SI TE WAS USED FCR THE DI SPCSAL OF BULK LI QUI D AND DRUMVED WASTES. CONTAM NATI ON OF
SO L, GROUND WATER, AND SURFACE WATER AT THE SI TE HAS BEEN DOCUMENTED.

BACKGROUND: I NI TIAL REMEDI AL ACTI ON TRANSPI RED FROM AUGUST, 1980 UNTI L FEBRUARY, 1982 AND ENTAI LED
THE EXCAVATI ON OF ALL CONTAI NERS, AS WELL AS SEVERAL THOUSAND TONS OF CONTAM NATED SO L AND DEBRIS. A WATER
TREATMENT SYSTEM WAS | NSTALLED TO REMOVE GROSS CONTAM NATI ON FROM THE SO L AND GROUND WATER. THE NEW JERSEY
DEPARTMENT OF ENVI RONVENTAL PROTECTI ON (NJDEP) ENTERED | NTO A COOPERATI VE AGREEMENT W TH THE UNI TED STATES
ENVI RONVENTAL PROTECTI ON AGENCY ( USEPA) ON SEPTEMBER 23, 1982 TO COMWM T $210, 000 FOR THE PERFORVANCE OF A
REMEDI AL | NVESTI GATI OV FEASI BI LI TY STUDY (RI/FS). A CONTRACT FOR THE RI/FS WAS AWARDED BY NJDEP TO E. T.

KI LLAM ASSCCI ATES, | NC. OF MLLBURN, NJ IN DECEMBER, 1983. SITE ACCESS WAS SECURED VIA A COURT CORDER AND

FI ELD WORK WAS | NI TI ATED | N FEBRUARY, 1984.

STATUS: A DRAFT FEASI BI LI TY STUDY WAS COWPLETED I N JULY, 1985 AND THE REMEDI AL ACTI ON

ALTERNATI VES ARE PRESENTLY BEI NG EVALUATED BY NJDEP AND USEPA. THERE | S A 30- DAY PUBLI C COMMVENT PERI CD,
BEG NNI NG JULY 26, 1985 DURI NG WH CH THE DRAFT FEASI BI LI TY STUDY WLL BE AVAI LABLE AT THE FOLLOW NG

REPCSI TORI ES: PLUVBTED TOMNSHI P MUNI CI PAL BUI LDI NG NEW EGYPT LI BRARY, OCEAN COUNTY LI BRARY I N TOVS Rl VERS,
AND THE NJDEP, HAZARDOUS SI TE M Tl GATI ON ADM NI STRATI ON | N TRENTON.



GOCSE FARM
SUMVARY COF FEASI BI LI TY STUDY RESULTS

FOLLONNG | S A BRI EF DESCRI PTI ON OF THE REMEDI AL ACTI ON ALTERNATI VES FCR LONG TERM SI TE REMEDI ATI ON.

ALTERNATI VE 1: OFF-SI TE DI SPOSAL (REMOVAL OF 62,000 CUBI C YARDS OF SO L TO A RCRA FACILITY), REGRAD NG
REVEGETATI ON AND RECOVERY, TREATMENT AND RECHARGE OF CONTAM NATED GROUND WATER

ALTERNATI VE 2: PARTI AL OFF-SI TE D SPOSAL ( REMOVAL OF 10,000 CUBI C YARDS OF SO L), SO L FLUSH NG TREATMENT
AND RECHARGE FOR 52,000 CUBI C YARDS OF SO L, RECOVERY, TREATMENT AND RECHARGE OF CONTAM NATED GRCUND WATER

ALTERNATI VE 3: ON-SI TE CONSTRUCTI ON, MONI TORI NG AND LONG TERM MAI NTENANCE OF A RCRA HAZARDQUS WASTE LANDFI LL
FOR 62,000 CUBI C YARDS CF SO L, REGRADI NG AND REVEGETATI ON OF EXCAVATED AREA, RECOVERY, TREATMENT AND
RECHARGE OF CONTAM NATED GROUND WATER

ALTERNATI VE 4: IN-SITU (I NNPLACE) SO L FLUSH NG W TH TREATMENT AND RECHARGE FOR REMOVAL OF PRICRI TY
PCLLUTANTS, RECOVERY, TREATMENT AND RECHARGE OF CONTAM NATED GROUND WATER

ALTERNATIVE 5: IN-SITU SO L FLUSH NG W TH TREATVENT AND RECHARGE FOR REMOVAL OF PRI ORI TY PCLLUTANTS,
I NJECTI ON OF NUTRI ENTS FOR I N-SI TU BI OLOG CAL OXI DATI ON AND RECOVERY, TREATMENT AND RECHARGE OF CONTAM NATED
GRCUND WATER

ALTERNATI VE 6: CONTAI NVENT OF WASTES W TH SLURRY WALL AND BLOCK DI SPLACEMENT CONTAI NMENT, LONG TERM
MONI TORI NG RECOVERY, TREATMENT AND RECHARGE OF CONTAM NATED GROUND WATER

ALTERNATIVE 7: IN-SITU SO L FLUSH NG W TH TREATMENT AND RECHARCE FOCR REMOVAL OF PRI ORI TY PCLLUTANTS, NO PLUME
TREATMENT.

ALTERNATI VE 8: NO CURRENT ACTI ON EXCEPT ANNUAL MONI TORI NG

NEW JERSEY DEPARTMENT OF ENVI RONMVENTAL PROTECTI ON

DI VI SI ON OF WASTE MANAGEMENT

HAZARDQUS SI TE M Tl GATI ON ADM NI STRATI ON

A COMWUNI TY RELATI ONS PROGRAM AT SUPERFUND HAZARDOUS WASTE SI TES

AS PART OF THE FEDERAL/ STATE PROGRAM OF CLEANUP AT HAZARDOUS WASTE SI TES, A COMMUNI TY RELATI ONS PROGRAM | S
CONDUCTED TO RECEI VE LOCAL | NPUT AND TO ADVI SE LOCAL RESI DENTS AND OFFI Cl ALS ABOQUT THE PLANNED REMEDI AL

ACTI ONS AT THE THREE MAJOR STACGES OF THE CLEANUP: 1) REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY 2) ENG NEERI NG
DESI GN AND 3) REMOVAL/ TREATMENT/ CONSTRUCTI ON.  LOCAL BRI EFI NGS AND PUBLI C MEETI NGS ARE CONDUCTED W TH
ELECTED OFFI I ALS AND RESI DENTS AND GENERALLY TAKE PLACE AT:

1) THE COMVENCEMENT OF A REMEDI AL | NVESTI GATI OV FEASI BI LI TY STUDY SO THAT LOCAL CONCERNS CAN BE ADDRESSED
EARLY | N THE PRCCESS.

2) THE COVPLETI ON OF A FEASI BI LI TY STUDY TO DI SCUSS THE ALTERNATI VE COURSES OF REMEDI AL ACTION. THERE IS A
30- DAY COMVENT PERI OD AFTER PUBLI C PRESENTATI ON OF THE ALTERNATI VES DURI NG WH CH THE FEASI BI LI TY STUDY | S
AVAI LABLE I N LOCAL REPGCSI TORI ES.

3) THE ENG NEERI NG DESI GN STAGE TO CARRY QUT THE MANDATES OF THE SELECTED REMEDI AL ALTERNATI VE.

4) THE COMVENCEMENT OF THE REMOVAL/ TREATMENT/ CONSTRUCTI ON STACGE TO ADVI SE OF THE EXPECTED PHYS| CAL REMEDI AL
ACTI O\

5) THE COVPLETI ON OF THE REMEDI AL ACTI ON.

I'N ADDI TI ON TO THE MORE FORVAL ACTI VI TI ES QUTLI NED ABOVE, THERE |'S GENERALLY | NFORVAL COVMUNI CATI ON W TH



LOCAL OFFI CI ALS AND RESI DENTS.  DEPENDI NG UPON WHETHER THE NEW JERSEY DEPARTMENT OF ENVI RONMENTAL PROTECTI ON
(DEP) OR THE UNI TED STATES ENVI RONMVENTAL PROTECTI ON AGENCY (EPA) HAS THE LEAD | N REMEDI AL ACTI ON AT A SITE,
COVMMUNI TY RELATIONS ACTIVITY |'S CONDUCTED BY THE RELEVANT STATE OR FEDERAL AGENCY.

I'N NEW JERSEY, THE DEP COVMUNI TY RELATI ONS PROGRAM | S CONDUCTED BY GRACE SI NGER, COVMUNI TY RELATI ONS PROGRAM
MANACER (609) 984-3141/4892. AT REGON I, EPA, THE CONTACT PERSON IS LILLI AN JOHNSON, COVMUNI TY RELATI ONS
COORDI NATCR (212) 264- 2515.



ATTACHVENT G

ARCHER & GREI NER
AUGUST 26, 1985

JORGE BERKOWN TZ

NEW JERSEY DEPARTMENT CF
ENVI RONVENTAL PROTECTI ON

Dl VI SI ON OF WASTE MANAGEMENT
32 E. HANOVER STREET
TRENTON, NEW JERSEY 08628

RE: MORTON TH OKCL, I NC. - GOOSE FARM
DEAR DR BERKOW TZ:

ENCLOSED ARE MORTON THI OKOL' S (Mrl1) COMVENTS ON THE GOOSE FARM R/ FS AS PREPARED BY AWARE | NCORPCRATED. AS
YOU KNOW THESE COMMENTS HAVE BEEN PREPARED AND PRCDUCED W THI N TH RTY DAYS, AND THEREFCRE, MAY NEED FURTHER
AVPLI FI CATI ON AND DI SCUSSI ON. NONETHELESS, | N THAT SHORT PERICD OF TI ME, AWARE | NCORPCRATED HAS | DENTI FI ED
MANY GLARI NG DEFI G ENCI ES | N THE STATE CONTRACTCRS (TR A) REPORTS.  AMONG THESE ARE:

1. FAILURE TO ESTABLI SH GUI DELI NE PERFORMANCE STANDARDS FOR THE REMEDI AL ACTIONS. WTH NO TARGET, IT IS
| MPGSSI BLE TO UNDERSTAND VWHAT TRI A WAS ATTEMPTI NG TO ACHI EVE.

2. THE CHOSEN ALTERNATI VE HAS NO TECHNI CAL BASI S I N FACT FOR THE THE DURATION CF TI ME THE ALTERNATIVE IS TO
BE OPERATED. AS A RESULT THE COST IS UNQUESTI ONABLY WRONG AND OTHER ALTERNATI VES ARE THE LOANER COST
SOLUTI ON.

3. OTHER UNCONSI DERED ALTERNATI VES, SUCH AS ON- SI TE CONTAI NVENT BY SLURRY WALLS AND M NI MUM GROUNDWATER
PUMPI NG APPEAR TO BE BETTER ULTI MATE SOLUTI ONS.

THESE AND OTHER TECHNI CAL | SSUES ARE DI SCUSSED | N THE ATTACHMVENT. WE NOTE THAT THE STATE S DRAFT REPORT ALSO
FOUND FAULT W TH OUR PREVI OUSLY PROVI DED GOOSE FARM STUDY AS PERFORMVED BY VWEHRAN ENG NEERI NG  EACH OF THE
PROBLEMS NOTED ARE EXPLI CI TLY COVERED I N THE WEHRAN REPORT AND WE ARE LEFT TO WONDER | F THE STATE S
CONTRACTORS EVER SAW THE FI NI SHED REPORT. I N ADDI TI ON, A TELEPHONE CALL WOULD HAVE RESOLVED MANY OF THE
CONCERNS RAI SED.

MIT HAS EVALUATED OTHER REMEDI AL PATHS W THCQUT ANY GUI DANCE OR AGREEMENT FROM NJDEP AS TO ACCEPTABLE RESI DUAL
LEVELS OR WH CH CHEM CALS FOUND ARE OF GREATEST SIGNI FI CANCE. WE DESIRE TO DI SCUSS WTH YOUR CFFI CE TH S

| SSUE AS WELL AS THE ADVANTAGES OF THE ALTERNATI VES WE HAVE | NDEPENDENTLY EVALUATED. PERHAPS AFTER
UNDERSTANDI NG QUR RESPECTI VE POSI TIONS, Ml WLL BE IN A POSI TI ON TO CONSI DER UNDERTAKI NG THE ULTI MATE REMEDY
AT TH S SI TE.

AS YOQU KNOW M1 HAS I N GOOD FAI TH PROCEEDED W TH THESE EXTENSI VE ACTI VI TI ES EVEN THOUGH MMl IS A DEFENDANT
I'N LI TI GATION FI LED BY THE STATE INVOLVING TH' S VERY SITE. WE HOPE THAT A SIM LAR GOOD FAI TH REVI EW CF OUR
CLIENT" S SUBM SSI ON WLL RESULT | N SUBSTANTI AL RECONSI DERATI ON BY THE STATE OF | TS OAN CONTRACTORS REPORTS.
WE STAND READY TO MEET W TH APPROPRI ATE STATE REPRESENTATI VES | N OCRDER TO ADDRESS ANY OF THESE | SSUES, AND
BECAUSE OF OUR ONGO NG LI TI GATION, WE SUBM T THESE COMMENTS AND THE ATTACHED REPORT W THOUT PREJUDI CE TO ANY
OF MI"S EXI STI NG RI GHTS.

VERY TRULY YQOURS,

EDWARD C. LAl RD



AVWARE
AUGUST 21, 1985

EDWARD C. LAIRD, ESQ

ARCHER & CREI NER

ONE CENTENNI AL SQUARE
HADDONFI ELD, NEW JERSEY 08033

RE: INITIAL COMVENTS ON GOCSE FARM RI/ FS
DEAR ED:

THE ATTACHED REPORT CONTAINS CUR | NI TI AL COMMENTS ON THE REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY COWPLETED
FOR THE GOOSE FARM SI TE BY NJDEP' S CONSULTANT, IR A

THE MOST STRI KING FEATURE OF THE RI/FS IS | TS FAI LURE TO DI LI GENTLY SEARCH QUT A TRULY COST- EFFECTI VE
REMEDI AL OPTI ON FOR THE GOCSE FARM SI TE.  FURTHERMORE, | T IS A MARKEDLY UNQUANTI TATI VE RI/FS WH CH HAS
RESULTED I N SELECTI ON OF A REMEDI AL ALTERNATI VE WH CH CAN NOT STAND UP TO DETAI LED TECHNI CAL SCRUTI NY.

THE ATTACHED REPORT ALSO CONTAINS OUR I NI TI AL THOUGHTS CONCERNI NG MORE APPROPRI ATE REMEDI AL OPTI ONS FOR THE
GOCSE FARM SI TE.  DEVELOPMENT OF THESE ALTERNATI VE REMEDI AL CPTIONS |S ONLY PRELI M NARY AT THI S JUNCTURE, YET
EVEN AT TH S LEVEL OF EVALUATION, |IT IS CLEAR THAT THESE CONTAI NMVENT- BASED ALTERNATI VES ARE WORTHY OF FURTHER
CONSI DERATI ON.

I F YOU HAVE ANY QUESTI ONS ON THE ATTACHED REPCORT, PLEASE DO NOT HESI TATE TO CONTACT US.
VERY TRULY YOURS,

AWARE | NCORPORATED

ROBERT D. MJTCH, JR, P.HG, P.E

VI CE PRESI DENT.

/ CS

ENCL
CC. A SLESI NGER



1.0 1 NTRCDUCTI ON

A REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY (RI/FS) HAS BEEN COVPLETED FOR THE GOOSE FARM SI TE | N PLUMSTED
TOMSH P, NEWJERSEY. THE RI/FS WAS UNDERTAKEN BY A CONSCORTI UM OF THREE CONSULTANTS UNDER CONTRACT TO THE
NEW JERSEY DEPARTMENT OF ENVI RONMVENTAL PROTECTI ON, DI VI SI ON OF WASTE MANAGEMENT, HAZARDOUS SI TE M Tl GATI ON
ADM NI STRATI ON.  THE CONSCRTI UM PERFORM NG THE WORK | S TERMVED TRI A AND CONSI STS OF ELSON T. KI LLAM AND

ASSCCI ATES, | NC. (ETK), GEOVET TECHNCOLOGY, INC. (GTl), AND LEGCETTE, BRASHEARS AND GRAHAM INC. (LBG. ELSON
T. KILLAM ACTS AS PRI ME CONTRACTOR FOR THE PROJECT. THE WORK OF TRIA |'S EMBODI ED I N THREE DOCUMENTS:

1. DRAFT I, TASK 2- REMEDI AL | NVESTI GATION, VOLUME 1 - MAIN REPORT, JULY 12, 1985
2. DRAFT I, TASK 2-REMEDI AL | NVESTI GATI ON, VOLUME 2 - APPENDI X A, JUNE 1985
3. DRAFT Il, FEASIBILITY STUDY, JULY 12, 1985.

AWARE | NCORPORATED HAS BEEN RETAI NED BY MORTON- THI OKOL TO REVI EW THE GOOSE FARM RI/FS AND TO COMMENT ON | TS
ADEQUACY, | TS THOROUGHNESS, AND THE REASONABLENESS OF | TS CONCLUSI ONS AND COST ESTI MATES. I N PERFORM NG TH' S
EVALUATI ON, A NUMBER OF OTHER DOCUMENTS HAVE ALSO BEEN CONSULTED. THESE | NCLUDE THE FOLLOW NG

1. WEHRAN ENG NEERI NG SUPPLEMENTAL | NVESTI GATI ON OF THE GOOSE FARM SI TE, MAY 1985

2. WEHRAN ENG NEERI NG ANALYTI CAL RESULTS, GROUNDWATER MONI TORI NG WELLS, GOOSE FARM SI TE, MARCH 1985

3. VEHRAN ENA NEERI NG ANALYTI CAL RESULTS, SO L SAMPLES - VOLUME 1, GOCSE FARM SI TE, MARCH 1985

4. VEHRAN ENG NEERI NG ANALYTI CAL RESULTS, SO L SAMPLES - VOLUME 2, GOCSE FARM SI TE, MARCH 1985
5. VEHRAN ENG NEERI NG ANALYTI CAL RESULTS, SO L SAWPLES - VOLUME 3, GOOSE FARM SI TE, MARCH 1985
6. WEHRAN ENG NEERI NG ANALYTI CAL RESULTS, SO L SAMPLES - VOLUME 4, GOOSE FARM SI TE, MARCH 1985

7. FMC AQUI FER REMEDI ATI ON SYSTEMS, SI TE ASSESSMENT REPORT FOR THE GOCSE FARMS HAZARDOUS WASTE SI TE, JUNE 27,
1985.

I'N ADDI TI ON TO THE ABOVE- REFERENCED REPCRTS, AWARE HAS ALSO REVI EWED MUCH OF THE EARLI ER | NFORVATI ON
DEVELOPED AS PART OF THE PAST REMEDI AL EFFCRTS, HAS VI SI TED THE SI TE ON NUMEROUS OCCASI ONS, AND HAS
PARTI CI PATED AS A SUBCONTRACTOR TO WEHRAN ENG NEERI NG | N THE PREPARATI ON OF THE ABOVE- REFERENCED WEHRAN
ENG NEERI NG DOCUMENTS.

2.0 GCENERAL COMMENTS ON THE RI/FS

W THQUT QUESTI ON, THE MOST STRI KI NG FEATURE OF THE FEASIBILITY STUDY | S I TS FAI LURE TO MOUNT A DI LI GENT
SEARCH FOR A TRULY CCST- EFFECTI VE REMEDY FOR THE GOCSE FARM SITE. IT IS TH S LACK OF DI LI GENCE VWH CH WLL
RUN LI KE A THREAD THROUGH MOST OF THE COMVENTS CONTAI NED HEREI N REGARDI NG THE REMVEDI AL

I NVESTI GATI ON FEASI BI LI TY STUDY OF THE GOOSE FARM SI TE. THE FEASI BI LI TY STUDY LOOKS AT ONLY EI GHT REMEDI AL
ALTERNATI VES FOR THE GOOSE FARM SI TE, ONLY TWO MORE THAN THE M NI MUM SI X ALTERNATI VES MANDATED BY THE

NATI ONAL CONTI NGENCY PLAN.  FURTHER, THE ALTERNATI VE REMEDI AL PROGRAMS ARE G VEN ONLY A CURSCRY EVALUATI ON
AND ARE DEVELOPED IN A PURELY CONCEPTUAL NMANNER

REMEDI AL GBJECTI VES OR PERFORVANCE GOALS ARE STATES I N ONLY THE MOST CONCEPTUAL TERMSB.  NO EFFORT HAS BEEN
MADE TO QUANTI TATI VELY SET PERFORVANCE STANDARDS AND OBJECTI VES FOR THE REMEDI AL PROGRAMS. REMEDI AL
OBJECTI VES ARE THE STARTI NG PO NT FOR A FEASIBILITY STUDY. ONCE SET, THE FEASI BI LI TY STUDY BECOVES AN
ENG NEERI NG EVALUATI ON AND SEARCH FOR THE MOST COST- EFFECTI VE WAY OF ATTAI NING THOSE GOALS. W THQUT
QUANTI TATI VE STANDARDS, A FEASI BI LI TY STUDY FLOUNDERS FOR LACK CF DI RECTION. THE GOOSE FARM RI/ FS SUFFERS
FROM | TS FAI LURE TO SET PERFORVANCE OBJECTI VES.

THE REMEDI AL | NVESTI GATION | S SIM LARLY UNQUANTI TATI VE. THE R FAI LS TO GENERATE ENCUGH NEW DATA OR TO USE



OLDER DATA TO GENERATE | SOCONCENTRATI ON CONTOUR MAPS DEPI CTI NG CONTAI NVENT LEVELS ON THE SITE. NO ESTI MATES
ARE MADE OF THE AMOUNT OF CONTAM NATED GROUNDWATER | N THE PLUME CF CONTAM NATION.  NO ESTI MATES ARE MADE OF
THE AMOUNT OF GROUNDWATER FLOWW TH N THE PLUME. THE STRATI GRAPHY OF THE SI TE HAS BEEN LARGELY | GNORED | N
TERVS OF I TS | MPACT ON GROUNDWATER FLOWN | LLUSTRATI VE OF TH S RATHER CASUAL REGARD FCR SI TE STRATI GRAPHY 1S
THE | NDI SCRI M NATE GROUPI NG CF PERMVEABI LI TY TESTS REGARDLESS OF FORVATI ON.  THE CONSULTANTS FAI LED TO

Dl FFERENTI ATE BETWEEN TRUE SO L CONTAM NATI ON AND GROUNDWATER- BORNE CONTAM NATI ON. NO ESTI MATES WERE NMADE OF
THE DEGREE OF RETARDATI ON OF THE VAR QUS CONTAM NANTS | N THE GROUNDWATER SYSTEM  TH S LATTER DEFI C ENCY OF
THE RI/FS IS ESPECI ALLY CRITI CAL SI NCE THE RECOMVENDED REMEDI AL PLAN | NVOLVES SO L CONTAM NATI ON FLUSH NG AND
PLUVE RECOVERY AND TREATMENT. THE RETARDATI ON FACTOR (R) WLL DI CTATE THE RATE OF FLUSH NG OF CONTAM NATI ON
FROM THE PLUME

IT IS ALSO PERPLEXI NG THAT IN A SITE WHERE SO L FLUSH NG AND GROUNDWATER RECOVERY ARE RECOMMENDED VHY A
COVPUTER MODEL |'S NOT UTI LI ZED | N THE DEVELOPMENT OF FEASI BLE REVMEDI AL ALTERNATI VES. EVEN A RELATI VELY
SI MPLE TWO- DI MENSI ONAL HYDROLOG C MODEL WOULD BE | MMENSELY HELPFUL | N CONCEPTUALI ZI NG AND TESTI NG VAR QUS
REMEDI AL STRATEA ES. THE PLACE FCR COVPUTER MODELI NG OF GROUNDWATER- RELATED REMEDI AL OPTIONS IS I N THE
FEASI BI LI TY STUDY, NOT THE SUBSEQUENT ENG NEERI NG DESI GN. THE COVPUTER MCDEL CAN NOT ONLY TEST QUT AND
EVALUATE THE EFFECTI VENESS OF VAR QUS GROUNDWATER RECOVERY AND RECHARGE OPTI ONS, BUT CAN OFTEN LEAD ONE
THROUGH TRI AL AND ERROR TO UNUSUALLY COST- EFFECTI VE REMEDI AL GPTIONS. I T IS BELI EVED THAT THE ABSENCE COF
COVPUTER MODELI NG I N THE GOOSE FARM FEASI BI LI TY STUDY HAS BEEN A SERI QUS OM SSI ON.

FAI LURE TO DEVELCP A QUANTI TATI VE UNDERSTANDI NG AND DEPI CTI ON CF HYDROGECLOG C AND CONTAM NATI ON CONDI TI ONS
AT THE GOOSE FARM SI TE HAS LED TO THE SELECTI ON OF A REMEDI AL ALTERNATI VE WH CH SEEMS | NCAPABLE OF MEETI NG
ANY REASONABLE SET OF PERFORVANCE OBJECTI VES AND CERTAINLY NOT IN THE TI ME FRAME PROJECTED IN THE RI/FS.  THE
REMEDI AL PLAN CPTI M STI CALLY ENVI SIONS AN 18- MONTH PERI OD OF SO L FLUSH NG AND PLUVE RECOVERY AND TREATMENT,
AFTER WH CH PRESUMABLY THE AQUI FER AND SI TE WOULD BE SUFFI CI ENTLY RENOVATED. AS WLL BE DEMONSTRATED
SUBSEQUENTLY, IT IS CUR BELI EF THAT THI'S PLAN IS SERI QUSLY FLAWED FOR ALL BUT THE MOST RELAXED OF PERFORVANCE
STANDARDS. THE FLAWLIES I N THE FACT THAT THE CONSULTANTS HAVE ASSUMED THAT THE SO L AND GROUNDWATER

CONTAM NANTS W LL ElI THER BE FLUSHED RELATI VELY RAPI DLY FROM THE SYSTEM W THI N THE 18- MONTH PERI OO, OR WLL
BE PERVANENTLY BOUND UP IN THE SO LS. TH S IS AN UNREALI STIC AND, I N FACT, A DANGEROUS ASSUMPTION. I N

REALI TY, THE GOOSE FARM SO LS AND GROUNDWATER CONTAI N A COVPLEX SU TE OF ORGANI C AND | NORGANI C CONTAM NANTS
WHOSE RETARDATI ON FACTORS AND, CONSEQUENTLY, TIMES OF FLUSHI NG SPAN THE MBI LI TY SPECTRUM  BY

UNDERESTI MATI NG THE COVPLEXI TY OF THE SOURCE, TRI A HAS RECOMVENDED A REMEDI AL PLAN THE SUCCESS OF VWH CH

H NGES ON RELATI VELY RAPI D SO L FLUSHI NG AND AQUI FER RENOVATI ON.  AS THE SUBSEQUENT CALCULATI ONS W LL SHOW
FLUSH NG OF TH S AQU FER SYSTEM WLL NOT BE RAPID. | N FACT, THE CALCULATI ONS | NDI CATE THAT FLUSHI NG W LL
TAKE NOT MONTHS BUT MANY YEARS, EVEN DECADES.

TRI A ALSO ASSUMES THAT TREATMENT CAN BE EFFECTED BY MEANS OF A GRANULATED ACTI VATED CARBON SYSTEM I T ALSO
APPEARS THAT TH S ASSUMPTI ON IS OPTI M STI C G VEN THE CHARACTER CF THE SO L AND GROUNDWATER CONTAM NATI ON.
THE PROBABLE | NADEQUACI ES OF A SI MPLE GAC PLANT W LL BE ADDRESSED | N LATER SECTI ONS OF THI S DOCUMENT.

3.0 SPECI FI C COWENTS ON THE Rl

THE FOLLOW NG SPECI FI C COMMVENTS ARE MADE REGARDI NG THE REMEDI AL | NVESTI GATI ON PORTI ON CF THE GOCSE FARM
RI/FS. MOST OF THE COMMENTS RELATE ONE WAY OR ANOTHER TO THE UNQUANTI TATI VE NATURE OF THE REMEDI AL
I NVESTI GATI ON.

1. THE R FAILS TO PRESENT AN | SOCONCENTRATI ON CONTQUR MAP OF THE PLUME OF GROUNDWATER CONTAM NATION. AN

| SOCONCENTRATI ON CONTOUR VAP OF THI S TYPE DEPI CTS THE DI STRI BUTI ON OF CONTAM NANT LEVELS W THI N THE PLUME.
THE R DOES NOT EVEN DELI NEATE THE FULL SPATI AL EXTENT COF THE PLUVE. TRI A STATES "THE AREAL LIM TS OF
CONTAM NATED GROUNDWATER CANNOT BE ACCURATELY DEFI NED BECAUSE OF THE LI M TED NUMBER OF SAMPLES.". ( APPENDI X
A, PACE 41). |IT 1S D FFICULT TO FATHOM VHY | N A REMEDI AL | NVESTI GATI ON OF A NATI ONAL CONTI NGENCY LI ST SI TE
SUFFI CI ENT SAMPLES CANNCT BE TAKEN TO DEFI NE AT LEAST THE SPATI AL BOUNDARI ES OF THE PLUME, |F NOT THE

DI STRI BUTI ON CF CONTAM NANTS WTH N THE PLUME. I T'S NOT A MATTER OF BUDGETARY LI M TATI ONS SI NCE

COsT- EFFECTI VE ANALYTI CAL PLANS CAN BE DEVELCPED EMPLOYI NG A COVBI NATI ON OF | NDI CATOR ANALYSES TO DEFI NE THE
BOUNDARI ES OF THE PLUVE AND MORE SPECI FI C ANALYSES TO DEFI NE THE SEVERI TY OF THE PLUME ( CLARKE, 1984).

2. NOMHERE IN THE R | S THE TOTAL VOLUME OF GROUNDWATER W THI N THE PLUME ESTI MATED. AN | NDI RECT REFERENCE TO



PLUME VOLUME | S MADE ON PAGE |-11 OF THE FEASI Bl LI TY STUDY ALTHOUGH | T APPEARS TO BE IN ERROR TRl A STATES
ON PAGE |-11 THAT "TOTAL POLLUTANTS MAY RANGE FROM 10, 000 TO 30, 000 LBS. I N GROUNDWATER (AN AVERACE OF 20 TO
60 PPM TOTAL PRIORI TY POLLUTANTS).". TH'S CALCULATION IS BASED ON A TOTAL CALUME OF GROUNDWATER CF 60

M LLION GALLONS.  QOUR ESTI MATE OF THE TOTAL VOLUME OF GROUNDWATER IN THE PLUVE | S APPROXI MATELY 14 M LLI ON
GALLONS. | T SEEM5 LI KELY THAT TRIA NEGLECTED TO MULTI PLY THE VOLUME OF THE PLUME BY THE SPECIFIC YIELD IN
ORDER TO OBTAIN THE ACTUAL VOLUME OF GROUNDWATER SI NCE THE TWD NUMBERS DI FFER BY A FACTCOR OF APPROXI MATELY
0. 25.

3. NO EFFORT WAS MADE TO ESTI MATE THE VOLUME OF GROUNDWATER FLOWW THI N WTHI N THE PLUME.  UTILIZING TRIA' S
FI GURES FOR AVERAGE PERVEABI LI TY AND HYDRAULI C GRADI ENT, | T APPEARS THAT THE FLOWIN THE PLUME I S
APPROXI MATELY 8, 000 GALLONS PER DAY.

4. THE STRATI GRAPHY OF THE SI TE HAS BEEN LARGELY | GNORED | N REGARD TO I TS | MPACT UPON HYDROGEQLOA C

CONDI TIONS. AN EXAMPLE OF TH S IS THE WAY TRI A | NDI SCRI M NATELY GROUPS FI ELD PERVEABI LI TY TESTS TOGETHER,

| RRESPECTI VE OF THE FORVATI ON TESTED. THE UPPER AND LOMER KI RKWOOD, MANASQUAN, AND VI NCETOMN FORMATI ONS HAVE
DI FFERENT HYDROGEOLOG C PROPERTI ES WHI CH HAVE NOT BEEN TAKEN | NTO ACCCUNT IN THE RI.  MANY OF THE VELLS
EMPLOYED I N THE FI ELD PERVEABI LI TY TESTS ARE SCREENED ACRCSS MORE THAN ONE GEOLOG C FORWVATI ON,  THEREBY

PRCHI BI TI NG DI FFERENTI ATI ON OF | NDI VI DUAL FORVATI ON PERMEABI LI TI ES.

5. TRIA FAI LED TO DI FFERENTI ATE BETWEEN TRUE SO L CONTAM NATI ON AND GROUNDWATER CONTAM NATION. I N A PLUME OF
GROUNDWATER CONTAM NATI ON, A CERTAI N AMOUNT OF CONTAM NANT PARTI TI ONI NG BETWEEN GROUNDWATER AND THE AQUI FER
SKELETON | NVARI ABLY TAKES PLACE. HOMEVER, THE RESULTANT CONTAM NATI ON OF THE AQUI FER SKELETON CANNOT BE
COVPARED TO AREAS OF TRUE SO L CONTAM NATI ON WHERE WASTES HAVE DI RECTLY CONTACTED SO LS, OFTEN COATI NG THEM
W TH PELLI CULAR FI LM OF NON- AQUECUS PHASE LI QUI D (NAPL).

6. THE REMEDI AL | NVESTI GATI ON DI D NOT CONSI DER THE MOBI LI TY OF THE GOOSE FARM CONTAM NANTS | N THE GROUNDWATER
SYSTEM  RETARDATI ON FACTORS FOR THE GOOSE FARM CONTAM NANTS WERE NOT ESTI MATED. | N THE CASE OF ORGANI C
COVPOUNDS, RETARDATI ON FACTORS CAN BE ESTI MATED ON THE BASI S OF ORGANI C CONTENT CF THE AQUI FER

DETERM NATI ON CF AQUI FER ORGANI C CONTENT |'S A RELATI VELY SI MPLE AND | NEXPENSI VE ANALYSI S VH CH I N QUR
JUDGEMENT SHOULD HAVE BEEN | NCLUDED I N THE RI.  UNDERSTANDI NG THE RETARDATI ON CF THE PRI NCl PAL GOOSE FARM
CONTAM NANTS WOULD HAVE ENABLED THE REMEDI AL MEASURES TO BE EVALUATED W TH A BETTER CONCEPTUAL UNDERSTANDI NG
OF CONTAM NANT MOBILITY -- A CRTICAL CR TERIA WHEN AQUI FER REMEDI ATI ON AND SO L FLUSHI NG | S BEI NG

CONSI DERED.

7. TRIA FAILS TO UTI LI ZE THE VVEHRAN ENG NEERI NG GENERATED GEOLOG C AND HYDROGECQLOG C DATA FOR REASONS WHI CH
ARE DI FFI CULT TO COVPREHEND. TRl A STATES, "FI RST, THE GECLCA C | NFCRVATI ON PROVI DED FOR THE SO L BCORI NGS WAS
I NSUFFI CI ENT TO ALLOW CORRELATI ON OF PARTI CULAR SAMPLES AND ANALYTI CAL RESULTS TO SPECI FI C GEOLCA C
FORMATIONS. I T IS NOT KNOMW WHETHER SO L OR WATER SAMPLES ARE FROM THE KI RKWOOD, NANASQUAN, OR VI NCETOMN
FORVATIONS. ".  THE BASI S FOR TH S STATEMENT | S DI FFI CULT TO UNDERSTAND SI NCE THE WEHRAN ENG NEERI NG BCRI NG
LOGS CLEARLY DEFI NE THE GECOLOG C FORVATI ON AND PROVI DE NOT ONLY A DETAI LED BURM STER DESCRI PTI ON OF THE

LI THOLOGY BUT ALSO WHERE APPRCOPRI ATE, GECQLOG C | NFORMATI ON SUCH AS THE PRESENCE AND TYPE OF SHELL FRAGVENTS
ENCOUNTERED.

TRI A ALSO STATES THAT "SECOND, | NFORVATI ON WAS NOT PROVI DED ABQUT THE GEOLOGY, DRILLING AND CONSTRUCTI ON COF
THE MONI TOR WELLS.". AS STATED ABOVE, | NFORVATI ON WAS CONTAI NED | N THE WEHRAN ENG NEERI NG BORI NG LOGS
REGARDI NG THE GECOLOGY ENCOUNTERED AT EACH BORI NG LOCATION.  MOREOVER, THE BORI NG LOGS CLEARLY SHOW AND
DESCRI BE THE DRI LLI NG TECHNI QUE AND THE SPECI FI C NATURE OF THE WELL CONSTRUCTI ON.

TRI A FURTHER STATES THAT "THE FORVATI ON(S) I N WH CH THE WELLS ARE SCREENED ARE UNKNOMN. ". CLEARLY AS
| NDI CATED ABOVE, TH S | S NOT THE CASE.

TRI A ALSO STATES THAT "TH RD, GROUNDWATER SAMPLES WERE ANALYZED ONLY FOR | NDI CATOR PARAMETERS AND ARE,
THEREFORE, NOT ABLE TO BE DI RECTLY CORRELATED W TH SPECI FI C CONTAM NANTS | DENTI FIED BY TRRIA ". | T SHOULD BE
NOTED THAT THE OBJECTI VE OF THE WEHRAN WELLS WAS TO DEFI NE THE WESTERN BOUNDARY OF THE PLUME. THEREFCRE, AN
ANALYTI CAL PROTOCCL CONSI STI NG OF | NDI CATOR PARAMETERS WAS JUDGED BY NJDEP AND AND WEHRAN TO BE APPROPRI ATE.
THE FACT THAT THE ANALYTI CAL RESULTS CANNOT BE " DI RECTLY CORRELATED W TH SPECI FI C CONTAM NANTS | DENTI FI ED BY
TRIA" IS A MOOT PONT. HAD TRIA EMPLOYED A RATI ONAL PROGRAM OF ANALYSES I N THEI R ANALYTI C PROGRAM PERHAPS



THE SPATI AL EXTENT OF THE GOCSE FARM PLUVE WOULD BE BETTER DEFINED WTHIN THE TRIA RI.

TRI A ALSO STATES THAT "LASTLY, THERE WAS NO DESCRI PTI ON OF SAMPLI NG PROCEDURE UTI LI ZED BY WEHRAN | N THE
COLLECTION OF SAMPLES.". AGAIN, THIS IS NOT' THE CASE FOR ON PAGE 2-4 OF THE SUPPLEMENTAL | NVESTI GATI ON
REPORT | SSUED BY WEHRAN ENG NEERI NG WEHRAN STATES THAT SAMPLES WERE COLLECTED | N ACCORDANCE W TH ESTABLI SHED
NJDEP APPROVED PROCEDURES.

ON PAGE 36 OF APPENDI X A OF THE TRIA Rl THEY STATE "THE BACKGROUND SO L SAMPLE COLLECTED BY WEHRAN WAS FOUND
TO CONTAIN A SIGNI FI CANT LEVEL OF CONTAM NATI ON.  HOWEVER, NO LOCATI ON FOR THE SAMPLE WAS PROVI DED WH CH

ELI M NATES THE FORMULATI ON OF ANY USEFUL CONCLUSI ONS.". ONCE AGAIN, TH' S STATEMENT | S | NACCURATE SI NCE THE
LOCATI ON OF THE BACKGROUND SO L SAMPLE IS SHOM ON FI GURE 1 OF WEHRAN ENG NEERI NG A " SUPPLEMENTAL

I NVESTI GATI ON OF THE GOOSE FARM SI TE' REPCRT DATED MAY 1985.

8. THE STATE HAS ANALYZED FOR MANY COMPOUNDS ("+40") WH CH ARE NOT PRI ORI TY PCLLUTANTS. AS I N PREVI QUS
EFFORTS UNDERTAKEN BY DEP, NMANY MANY OF THE NONPRI ORI TY POLLUTANTS DETECTED MAY NOT' BE ANTHROPOGEN C I N
ORIA@ N. THESE ANALYSES ONLY FURTHER COWPLI CATE THE SELECTI ON OF APPROPRI ATE PERFORVANCE STANDARDS. WE
BELI EVE THE PRI ORI TY POLLUTANT LI ST I'S AN ADEQUATE ANALYTI CAL BASE FOR TH' S SI TE.

THE FOLLOW NG MORE SPECI FI C COMVENTS ARE OFFERED | N CONNECTI ON W TH THE TRI A FEASI BI LI TY STUDY.
4.0 SPECI FI C COMVENTS ON THE FS

THE FOLLOWN NG MORE SPECI FI C COMMENTS ARE OFFERED | N CONNECTI ON WTH THE TRI A FEASI Bl LI TY STUDY.
4.1 ABSENCE OF QUANTI TATI VE REMEDI AL OBJECTI VES

THE RI/FS FAILS TO SET FORTH QUANTI TATI VE REMEDI AL OBJECTI VES. | N THE FEASI BI LI TY STUDY, REMEDI AL ACTI ON
OBJECTI VES FOR SOQURCE CONTROL ARE STATED AS FOLLOWE:

"1. REMOVE, TREAT, OR CONTAI N CONTAM NANTS.

2. CONTROL GENERAL M GRATI ON PATHWAYS.

3. CONTROL RELEASE OF VOLATI LE COVPOUNDS IN AlR
4. CONTROL WATER | NFI LTRATI ON.

5. CONTROL SO L ERGCsI ON.

6. CONTROL DI RECT CONTACT. ".

I NSOFAR AS VANAGEMENT OF M GRATI ON |'S CONCERNED, THE RI/FS STATES THAT "THE PRI NCl PAL OBJECTI VE | N MANAGEMVENT
OF M GRATION IS TO M GRATE CONTAM NATI ON OF POTABLE WATER SUPPLI ES. SECONDARY GOALS OF M GRATI ON MANAGEMENT
ARE TO STCOP THE GENERAL MOVEMENT OF CONTAM NANTS TO OTHER AREAS VWH CH MAY CAUSE A DANGER TO PUBLI C HEALTH,
WELFARE CR THE ENVI RONVENT THROUGH DI RECT OR | NDI RECT CONTACT. ".

THESE REMEDI AL ACTI ON GBJECTI VES DO NOT' SPEAK TO THE DEGREE OF CONTROL REQUI RED AT THE GOOSE FARM SITE. IN
FACT THESE REMEDI AL OBJECTI VES ARE NOT SPECI FI C TO THE GOCSE FARM SI TE AT ALL, BUT COULD APPLY TO ANY WASTE
DI SPOSAL SITE. REMEDI AL OBJECTI VE #2 CALLS FOR CONTROL OVER "CGENERAL M GRATI ON PATHWAYS.". NOMERE IN THE
R /FS ARE THE M GRATI ON PATHWAYS QUANTI TATI VELY EVALUATED AS TO THEI R CURRENT RI SK TO PUBLI C HEALTH AND THE
ENVI RONVENT COR, AS | MPORTANT, AS TO WHAT WOULD BE AN ACCEPTABLE LEVEL OF RI SK FOR EACH PATHWAY. TABLE -2 OF
THE TRIA Rl PRESENTS EXPOSURE LI M TS FOR TYPI CAL GOOSE FARM CONTAM NANTS. | T PRESENTS THE 10-6 CANCER RI SK
AND EPA SNARLS FOR WATER AND PERM SSI BLE EXPOSURE LEVELS FOR AIR. THE | NFORVATION IN THI S TABLE DOES NOT
REPRESENT REMEDI AL GOALS. A REMEDI AL CBJECTI VE MUST ADDRESS NOT ONLY THE PERM SSI BLE CONCENTRATI QN, BUT
WHERE | N THE SYSTEM THE PERM SSI BLE CONCENTRATI ON MUST NOT BE EXCEEDED. FOR EXAMPLE, ONE REMEDI AL OBJECTI VE
M GHT BE TO MAI NTAIN WATER QUALI TY I N THE UNNAMED STREAM BELOW SOVE PRESCRI BED LEVEL OF CONTAM NATI ON SUCH AS
THE EPA SNARLS OR THE 10-6 CANCER RI SK.  ANOTHER REMEDI AL OBJECTI VE M GHT BE TO NMAI NTAI N GROUNDWATER QUALI TY



AT CERTAIN PO NTS I N THE AQU FER SYSTEM BELOW THESE SAME LEVELS. REMEDI AL OBJECTI VES OF TH S TYPE PROVI DE A
TARGET FOR THE FEASI BI LI TY STUDY TO HOVE IN ON. G VEN A QUANTI FI ABLE TARGET, REMEDI AL ENG NEERS CAN THEN
EVALUATE THE MYRI AD OF REMEDI AL TECHNOLOG ES CAPABLE OF ATTAI NING THOSE REDI AL OBJECTI VES. | N THE ABSENCE OF
SUCH QUANTI FI ABLE REMEDI AL OBJECTI VES, THE FEASI BI LI TY STUDY FLOUNDERS FOR LACK CF DI RECTION. TH S HAS
CLEARLY BEEN THE CASE | N THE GOOSE FARM RI/FS. REMEDI AL ALTERNATI VES HAVE BEEN DEVELOPED ALONG W TH

ASSOCI ATED COST ESTI MATES W THOUT ANY DEFI NI TI ON OF THE DEGREE TO WH CH THEY ARE EXPECTED TO REMEDI ATE SI TE
CONDI TI ONS. HOW CAN AN 18- MONTH AQUI FER RENOVATI ON PERI OD BE ESTI MATED W THOUT SOMVE CONCEPT OF THE
ACCEPTABLE DEGREE OF AQUI FER REMEDI ATI ON WH CH WLL BE REQU RED? |IN SHORT, IT CAN T.

4.2 EVALUATI ON OF RECOMVENDED REMEDI AL ALTERNATI VE #4

THE FOLLOWN NG COMMENTS ARE OFFERED REGARDI NG THE TECHNI CAL MERI TS AND PRQJIECTED COSTS OF TRIA'S RECOMVENDED
REMEDI AL PROGRAM

4.2.1 TECHN CAL EVALUATI ON

AS STATED EARLI ER, THE TECHNI CAL MERITS OF TRIA'S ALTERNATI VE #4 SEEM QUESTI ONABLE. | TS SUCCESS H NGES ON
WHAT CAN BEST BE CONSI DERED THE COPTI M STI C BELI EF THAT THE GOOSE FARM CONTAM NANTS W LL FALL I NTO ONE OF TWD
CATEGORI ES: THOSE WH CH WLL BE RAPIDLY FLUSHED FROM THE SO LS, AND THOSE WHI CH W LL REMAI N PERVANENTLY BOUND
TO THE SO L MATRI X. THE PLAN ENVI SI ONS AN 18- MONTH PERICD COF SO L FLUSHI NG AND PLUME TREATMENT, AFTER WH CH
PRESUVABLY THE HI GHLY MOBI LE CONTAM NANTS W LL HAVE BEEN FLUSHED FROM THE SO L AND THE AQUI FER AND THE

REMAI NI NG CONTAM NANTS W LL REMAIN BOUND TO THE AQUI FER SKELETON.

ALTHOUGH THE EFFECTI VENESS OF THI S CPTI ON H NGES ON THE RATES OF CONTAM NANT FLUSHI NG AND AQUI FER

REMEDI ATI ON, THE RI/FS DCES NOT CONTAI N EVEN PRELI M NARY ESTI MATES OF THESE MECHANI SVMB. THE SOLE REFERENCE
TO FLUSH NG TI MES MENTI ONS ACH EVI NG A TEN- PORE VOLUME EXCHANGE OF GROUNDWATER. THE R MADE NO EFFORT TO
MEASURE THE AQUI FER S NATURAL ORGANI C CONTENT FROM WHI CH ESTI MATES OF CRGANI C CONTAM NANT MOBI LI TY CAN BE
DRAWN. TRI A HAS APPARENTLY SI MPLY GUESSED AT THE AMOUNT OF FLUSHI NG REQUI RED TO REMOVE CONTAM NANTS. AS THE
SUCCEEDI NG EVALUATI ON W LL | NDI CATE, | T APPEARS THAT THEI R UNSUPPORTED ESTI MATE CF FLUSH NG TIMES IS

SERI QUSLY I N ERROR  AS A RESULT, THE AQUI FER REMEDI ATI ON AND SO L FLUSHI NG PRQJECT WOULD NOT' BE COWPLETED | N
THE 18 MONTHS CONTENDED BY TRIA. RATHER IN ALL LIKELIHOOD, | T WOULD BE FORCED TO OPERATE FOR MANY YEARS,
EVEN DECADES, BEFCORE ADEQUATELY REMEDI ATI NG THE AQUI FER AND THE SO L CONTAM NATI ON.

NATURALLY, THE PERFORVMANCE STANDARDS ESTABLI SHED FOR THE AQUI FER REMEDI ATI ON PROJECT WLL TO A LARGE DEGREE
DI CTATE HOWV LONG THE SYSTEM MUST RUN. | T IS EVI DENT THAT I N THE ABSENCE OF CONCRETE PERFORVANCE STANDARDS
AND A REASONABLE ESTI MATE OF CONTAM NANT MOBI LITY IN THE GOOSE FARM SO L SYSTEM THE DURATION CF THE SO L
FLUSH NG AND REMEDI AL PRQJECT ARE | NDETERM NATE. SI M LARLY, THE COSTS CF TH S REMEDI AL ALTERNATI VE COULD
CORRESPONDI NGLY ESCALATE TO THE PO NT OF PLACING I T I N AN UNFAVCRABLE POSI TI ON W TH RESPECT TO OTHER REMEDI AL
ALTERNATI VES AS | LLUSTRATED IN SECTION 6.0 COF TH S REPCRT.

IN THE FOLLON NG SECTI ON OF TH S REPORT, A PRELI M NARY ASSESSMENT OF THE LI KELY FLUSHI NG TI MES FCR VAR QUS
CONTAM NANTS |'S UNDERTAKEN.

ESTI MATES CF FLUSH NG TI ME

NUMERCUS FI ELD AND LABCORATCRY STUDI ES HAVE DEMONSTRATED THE | MPORTANCE CF ADSORPTI ON I N THE TRANSPORT COF
ORGANI C CONTAM NANTS THROUGH SO L AND GROUNDWATER SYSTEMS. ADSORPTI ON OF A CONTAM NANT TO SO L CAN OCCUR
THROUGH A VARI ETY OF PROCESSES | NCLUDI NG PHYSI CAL ADSCRPTI ON, CHEM SORPTI ON ( FORVATI ON CF CHEM CAL BONDS
BETWEEN THE MATERI AL AND THE SO L), HYDROGEN BONDI NG AND | ON CHANGE. THE DEGREE TO WH CH A PARTI CULAR
CONTAM NANT |'S ADSCRBED IN SO L OR I N AN AQUI FER DEPENDS ON THE NATURE OF THE CONTAM NANT | TSELF AND THE
PROPERTI ES OF THE FORVATI ON.  THE DEGREE TO WH CH CONTAM NANTS ARE RETARDED | N THEI R M GRATI ON | N GROUNDWATER
SYSTEMS IS A CRITI CAL FACTOR | N THE EVALUATI ON AND DESI GN OF AQUI FER REMEDI ATI ON EFFORTS. SOVE COVPOUNDS
WLL BE VERY TENACI QUSLY HELD BY THE SO L NMATRI X, BECOM NG ESSENTI ALLY | MMOBI LE.  OTHERS WLL BE STRONGLY
RETARDED | N THEI R PASSAGE THROUGH THE AQUI FER, MOVI NG AT ONLY A SVALL FRACTI ON OF THE RATE OF GROUNDWATER
FLOWN  STILL OTHER CONTAM NANTS, PARTI CULARLY THE LOANER MOLECULAR WEI GHT, VOLATI LE ORGANI C CONTAM NANTS MOVE
RELATI VELY RAPI DLY THROUGH THE GROUNDWATER SYSTEM -- OFTEN NEARLY AS FAST AS THE GROUNDWATER, | TSELF.

HONEVER, EVEN THE VOLATI LE ORGANI CS THEMSELVES EXH BI T A SUBSTANTI AL DEGREE OF VARIATION IN THEIR MOBILITY IN



AQUI FER SYSTEMS.

THE DEGREE TO WHI CH A CHEM CAL OR SOLUTE | S RETARDED W TH RESPECT TO THE FLOW OF GROUNDWATER | N AN AQUI FER
SYSTEM | S DEFI NED AS | TS RETARDATI ON FACTOR, R WHERE

R = GROUNDWATER/ SOLUTE VELQCI TY.

THE RETARDATI ON FACTCR CAN BE USED TO ESTI MATE FLUSHI NG TI MES OF CONTAM NANTS FROM AQUI FERS. | T CAN BE
CONSI DERED AS BEI NG ROUGHLY EQUI VALENT TO THE NUMBER OF PORE VOLUMVE EXCHANGES NECESSARY TO EXTRACT A

PARTI CULAR CONTAM NANT FROM THE GROUNDWATER SYSTEM | T SHOULD BE NOTED THAT THE RETARDATI ON FACTCR (R)
REFERS TO THE RETARDATI ON OF SCLUTES IN A PLUVE OF DI SSOLVED GROUNDWATER CONTAM NATION. I N AREAS CF SEVERE
SO L CONTAM NATI ON OTHER FACTORS ALSO COME | NTO PLAY WH CH W LL BE SUBSEQUENTLY DI SCUSSED.

I T CAN BE SHOMN THAT:

R=1+ (PINK (1)
D

WHERE: P = BULK SOLI DS DENSI TY
N = PCROSI TY

K = SO L/ WATER DI STRI BUTI ON CCEFFI CI ENT
D.

THE RATI O OF THE BULK SOLI DS DENSI TY TO THE PORCSI TY (P/N) TYPI CALLY FALLS IN THE RANGE FROM 4 TO 10, AND FOR
THE PURPCSES OF THI S EVALUATI ON CAN BE CONSI DERED AS ROUGHLY 5. KD IS A DI STRI BUTI ON CCEFFI CI ENT WH CH
PROVI DES A MEASURE OF THE EXTENT TO WHI CH A MATERI AL PARTI TI ONS BETWEEN A SO L MATRI X AND THE GROUNDWATER

KARI CKHOFF, ET AL (1979) HAVE SHOM THAT THE ADSORPTI ON OF ORGANI C COMPQUNDS I N SO L SYSTEMS IS VERY STRONGLY
CONTROLLED BY THE FRACTI ONAL ORGANI C CONTENT OF THE SO L (FOC) TO THE EXTENT THAT OTHER SO L PROPERTI ES PLAY
M NOR RCLES. THE TERM KOC REPRESENTS THE ADSCORPTI ON CCEFFI G ENT REFERENCED TO THE SO L'S ORGANI C CONTENT,
RATHER THAN | TS TOTAL MASS. KARI CKHOFF AND H S CONORKERS HAVE DEVELCPED THE FOLLOW NG RELATI ONSHI P:

K =KI/F
oC D CC

THE FACT THAT THE RETARDATI ON CCEFFI Cl ENT FOR CRGANI C COVMPOUNDS CAN BE CORRELATED TO A SO L'S CRGANI C CONTENT
I'S PARTI CULARLY USEFUL SI NCE NUMERQUS AUTHCORS HAVE BEEN ABLE TO DEMONSTRATE CORRELATI ONS BETWEEN KCC

SOLUBI LI TY(S) COMMONLY KNOWN PROPERTI ES COF CHEM CALS. | N PARTI CULAR, WATER SCLUBI LI TY (S) AND OCTANCL/ WATER
PARTI TI ON COEFFI Cl ENT (KOW HAVE BEEN SHOM TO CORRELATE WELL W TH KOC (KENAGA AND GORI NG 1978; KARI CKHOFF
ET AL., 1979; CH QU, ET AL., 1979).

I N CONSI DERATI ON OF THE PRELI M NARY NATURE OF TH S ASSESSMENT THE FOLLOWN NG EMPI Rl CAL RELATI ONSHI P DEVELGPED
BY KARI CKHCOFF W LL BE UTI LI ZED THROUGHQUT THE ANALYSI S:

K =0.63 K (3)
oc ow

UTI LI ZING EQUATIONS 1, 2, AND 3, IT IS PCSSI BLE TO ESTI MATE THE RETARDATI ON FACTORS FOR THE CRGANI C COVPQUNDS
FOUND AT THE GOCSE FARM SITE. THE METHCD | S | LLUSTRATED I N THE FOLLON NG SAMPLE CALCULATI ONS FCR METHYLENE
CHLORI DE.

SAMPLE CALCULATI ON

CHEM CAL CONTAM NANT:  METHYLENE CHLORI DE



OCTANCL/ WATER PARTI TI ON COEFFI O ENT (K ) = 18
oW
USI NG EQUATI ON (3)

K 0.63 K

oc ow

K =0.63(18) = 11
ac

FROM EQUATI ON (2)

K =F K
D CcC aC

WHERE: F = 0.5% OR 0. 005 ( ESTI MATED)
oC

K =0.005 (11) = 0.055
D

AND FROM EQUATI ON (1)
R=1+P/NK
WHERE: P/N = 5

R

1 + 5 (0.055)

R=1.28

RETARDATI ON FACTOR (R) OF METHYLENE CHLORIDE | S 1. 28.

TABLE 1 PRESENTS THE ESTI MATED RETARDATI ON FACTCRS (R) FOR THE PRI NCl PAL ORGANI C PRI ORI TY POLLUTANTS FOUND AT
THE GOOSE FARM SITE. IN THE CALCULATION, | T HAS BEEN ESTI MATED THAT THE AVERACGE ORGANI C CONTENT OF THE
FORVATI ONS THROUGH WHI CH THE PLUME IS M GRATING | S 0.5 PERCENT.

THE ABOVE ANALYSI S REFLECTS THE MOBI LI TY OF | NDI VI DUAL COVPOUNDS | N THE GROUNDWATER SYSTEM | N EVALUATI NG
THESE Sl TUATI ONS ONE MUST ALSO CONSI DER THE SYNERG STI C EFFECTS OF MULTI PLE CHEM CALS M GRATI NG I N THE SAME
GROUNDWATER SYSTEM SUCH AS | S THE CASE AT GOOSE FARM | T HAS BEEN WELL DOCUMENTED, FOR | NSTANCE, THAT THE
SOLUBI LI TY AND HENCE THE MOBI LI TY OF MANY RELATI VELY | NSOLUBLE COVPOUNDS CAN BE GREATLY ENHANCED BY THE
PRESENCE OF DI SSOLVED CONCENTRATI ONS OF CRGANI C SOLVENTS | N GROUNDWATER. THE H GH CONCENTRATI ONS OF CRGANI C
SOLVENTS I N THE GOOSE FARM SO LS AND GROUNDWATER ARE LI KELY ENHANCI NG THE MBI LI TY OF MANY OF THE OTHERW SE
RELATI VELY | MMCBI LE BASE NEUTRAL EXTRACTABLES, AND ACI D EXTRACTABLES. | T IS D FFICULT TO QUANTI FY THE | MPACT
OF TH S MECHANI SM OF CONTAM NANT M GRATI ON, YET I T MAY BE A SIGNI FI CANT FACTOR | N THE OBSERVED PRESENCE OF
BASE NEUTRAL EXTRACTABLES, AND ACI D EXTRACTABLES, WELL BEYOND THE CONFI NES OF THE DI SPCSAL PIT.

I T MUST ALSO BE EMPHASI ZED THAT THE PRECEDI NG ANALYSI S OF RETARDATI ON FACTORS APPLI ES ONLY TO ACTIVITY
OCCURRI NG WTHI N THE PLUVE OF DI SSOLVED CONTAM NATION. I N THE ZONES OF SEVERE SO L CONTAM NATI ON SUCH AS THE
DI SPOSAL PI T THE ABOVE- DESCRI BED MECHANI SM5 ARE | NADEQUATE TO FULLY PREDI CT RETARDATI ON. I N THOSE AREAS, THE
SO LS HAVE BEEN OVERWHELMED BY THE ORGANI C COMPQUNDS AND ARE OFTEN COATED W TH A PELLI CULAR FI LM OF THE
MATERI ALS. WHERE THS IS THE CASE, AS IT APPEARS TO BE IN THE DI SPCSAL PIT, I T CAN REQU RE 30, 40, OR MORE
PORE VOLUME EXCHANGES OF GROUNDWATER TO LEACH EVEN THE RELATI VELY MOBI LE COVPOUNDS FROM THE SO L.

THE | MPORTANCE OF THI S ANALYSI S OF RETARDATI ON FACTORS LI ES IN THE FACT THAT RETARDATI ON FACTORS CAN BE
ROUGHLY CORRELATED W TH THE NUMBER COF PORE VOLUME EXCHANGES NECESSARY TO FLUSH AN AQU FER FREE OF



CONTAM NANTS. IN TH S CASE, ONE PORE VOLUME EQUALS THE APPROXI MATE VOLUME OF GROUNDWATER W THI N THE PLUME.

I T IS ESTI MATED THAT THE GOOSE FARM PLUME CONTAI NS APPROXI MATELY 14 M LLI ON GALLONS OF CROUNDWATER. THI' S
ESTI MATE IS BASED UPON THE AREAL DI MENSI ONS OF THE PLUME VWH CH ARE RQUGHLY 500 FEET BY 500 FEET, AN AVERAGE
DEPTH OF APPROXI MATELY 30 FEET, AND AN AVERAGE PORCSI TY OF 0.25. | T CAN THEREFORE BE ROUGHLY ESTI MATED THAT
AN ORGANI C CONTAM NANT SUCH AS 1, 2- DI CHLOROPRCPANE W TH A RETARDATI ON VALUE CF 4 WOULD REQUI RE REMOVAL COF
APPROXI MATELY 4 PCORE VOLUMES OR 56, 000, 000 GALLONS OF GROUNDWATER  SI M LARLY, ETHYLBENZENE WOULD REQUI RE

W THDRAWAL OF 325, 000, 000 GALLONS CF GROUNDWATER.  THE DI VERSI TY OF RETARDATI ON FACTCORS EXH BI TED BY THE
GOCSE FARM CONTAM NANTS W LL MANI FEST | TSELF I N THE PROGRESSI VE RELEASE OF CONTAM NANTS HAVI NG SUCCESSI VELY
H GHER RETARDATI ON FACTORS DURI NG THE COURSE OF THE GROUNDWATER RECOVERY PROGRAM  SI NCE MANY OF THE
RETARDATI ON FACTORS ARE HI GH, YET NOT SO H GH AS TO RENDER THE CONTAM NANTS TOTALLY | MMOBI LE, A TREMENDQUS
AMOUNT CF GROUNDWATER W LL HAVE TO BE PUWPED TO PURGE THE CONTAM NANTS FROM THE AQUI FER I N THE ABSENCE OF
QUANTI TATI VE PERFORVANCE STANDARDS ( AND NATURALLY A MORE DETAI LED ANALYSI S OF CONTAM NANT FLUSHING I T IS

| MPOGSSI BLE TO PREDI CT W TH ANY DEGREE OF ACCURACY THE TI ME PERI GD OVER VWH CH A GROUNDWATER RECOVERY AND
TREATMENT SYSTEM WOULD OPERATE AT THE GOOSE FARM SITE.  HOMEVER, AT A PUVPI NG RATE OF 100, 000 GALLONS PER
DAY, ONE PORE VOLUME EXCHANGE COULD BE REALI ZED, EVERY 140 DAYS PROVI DED | NDUCED STREAM WATER | NFI LTRATION | S
NEGLI G BLE. COVWPARI NG THI S FI GURE W TH THE RETARDATI ON FACTORS PROVI DED I N TABLE 1 | NDI CATES THAT A
GROUNDWATER RECOVERY AND TREATMENT FACILITY ON TH S SI TE COULD RUN FOR MANY DECADES, POSSI BLY EVEN 100 YEARS,
DEPENDI NG UPON THE PERFORVANCE STANDARDS ESTABLI SHED.

AS NOTED EARLI ER, TWD OTHER FACTORS MUST BE KEPT IN M ND. FIRST, THE MBI LITY OF OTHERW SE RELATI VELY

| MOBI LE COMPCUNDS W LL BE ENHANCED BY THE PRESENCE OF CRGANI C SCLVENTS. TH S WLL CAUSE THESE RELATI VELY
| MOBI LE COMPQUNDS TO BE FLUSHED MORE RAPIDLY FROM THE SO L SYSTEM  SECOND, THE RATES OF FLUSHI NG I N THE
AREAS CF SEVERE SO L CONTAM NATI ON CANNOT BE PREDI CTED BY RETARDATI ON FACTORS ALONE. THE SHEAR MASS CF
CONTAM NANTS IN THI S AREA PLAYS A MORE | MPORTANT ROLE | N DI CTATI NG FLUSHI NG TI MES. THE COVBI NED EFFECT OF
THESE TWO PHENOMENA |'S TO | NCREASE THE NUVMBER AND AMOUNT CF CONTAM NANTS FLUSHED FROM THE AQUI FER AT

| NTERMVEDI ATE TI MES -- SOVE OF THE H GHLY MOBI LE CONTAM NANTS APPEARI NG LATER THAN PREDI CTED AND SOVE OF THE
RELATI VELY | MMCBI LE COVPOUNDS BEI NG LEACHED MORE RAPI DLY.

THE TR A GROUNDWATER RECOVERY SYSTEM | S PROPCSED TO CONSI ST CF A VACUUM WELLPO NT SYSTEM AS | NDI CATED | N
FIGURE V-1. THE VACUUM VELLPO NTS ARE TO BE ALI GNED ALONG THE EASTERN AND NORTHERN BOUNDARI ES OF THE PLUVE
ADJACENT TO THE CREEKS | NTO WH CH THE PLUME DI SCHARGES. BECAUSE OF THE PROXIM TY TO THE CREEKS, | NDUCED

I NFI LTRATI ON CF STREAM WATER | NTO THE GROUNDWATER RECOVERY SYSTEM W LL MAKE UP A SI GNI FI CANT PORTI ON OF THAT
SYSTEM S FLOW  THI' S | NDUCED SURFACE WATER | NFI LTRATI ON COULD POTENTI ALLY ACCOUNT FCR BETWEEN 30 AND 70
PERCENT OF THE TOTAL FLOWOF THE WELLPO NT SYSTEM | T WLL DEPEND UPON THE SYSTEM S GEOMETRY AND FLOW RATES,
AQUI FER PROPERTI ES, AND STREAM BED AND FLOW CHARACTERI STICS.  (OBVI QUSLY, | NDUCING THI S SI GNI FI CANT | N- FLOW OF
UNCONTAM NATED WATER | NTO THE SYSTEM HAS SEVERAL NEGATI VE SI DE EFFECTS. FIRST, | T WOULD NECESSI TATE

I NCREASI NG THE HYDRAULI C CAPACI TY OF BOTH THE WELL PO NT SYSTEM AND THE GROUNDWATER TREATMENT PLANT. MORE

| MPORTANT, HONEVER, | T WLL SERVE TO THROW THE REMEDI AL PROJECT QUT OF HYDROLOG C BALANCE. ALTERNATIVE #4 | S
| NTENDED TO OPERATE AS AN ESSENTI ALLY " CLOSED- LOOP* SYSTEM  RECOVERED CONTAM NATED GROUNDWATER |'S | NTENDED
TO BE TREATED AND RETURNED TO THE AQUI FER NEAR THE NORTHERN END OF THE DI SPOSAL PIT (SEE FI GURE V-1 OF THE
FEASI BI LI TY STUDY). THE AQU FER WTH N THE PLUMVE HAS A FI NI TE CAPACI TY TO STORE AND CONDUCT GROUNDWATER.

THE CONTI NUOUS ADDI TI ON OF SURFACE WATER | NTO THE SYSTEM W LL EVENTUALLY OVERWHELM THE AQUI FER, POTENTI ALLY
CAUSI NG ONE OR MORE OF SEVERAL PROBLEMB.  FI RST, THE GROUNDWATER COULD RI SE TO EXCESSI VE LEVELS I N THE
RECHARGE AREA, PGSSI BLY REACH NG THE GROUND SURFACE, CAUSI NG OBVI QUS PRCBLEMS.  SECOND, THE POTENTI OVETRI C

H GHS CAUSED BY THE RECHARGE SYSTEM COULD SERVE TO EXPAND THE PLUME LATERALLY BEYOND | TS PRESENT BCUNDARI ES.

THE CONCEPT OF RECHARG NG AT THE REAR OF THE PLUME TO ACCELERATE AQUI FER RENOVATION | S QUI TE GOCD. HOWEVER,
WHERE SURFACE WATER |'S BEI NG | NDUCED TO FLOW | NTO THE GROUNDWATER COLLECTI ON SYSTEM I T IS USUALLY NECESSARY
TO DI SCHARGE A COVPARABLE AMOUNT OF WATER BEYOND THE " CLOSED LOOP" RECHARGE/ DI SCHARGE SYSTEM I N ORDER TO

MAI NTAIN A HYDROLOG C BALANCE. ONCE AGAIN, I T IS EVIDENT THAT A COWUTER MODEL COULD HAVE BEEN EXTREMELY
USEFUL | N CONCEPTUALI ZI NG THE GROUNDWATER RECOVERY REMEDI AL OPTI ONS.

THE TR A- RECOMVENDED REMEDI AL CPTI ON ENVI SI ONS ACCELERATED SO L FLUSH NG AS A MEANS TO ENHANCE THE M GRATI ON
OF LEACHABLE CONSTI TUENTS TO THE GROUNDWATER RECOVERY SYSTEM  HOWEVER, THE MEANS PROPOSED TO ACH EVE THI S
SO L FLUSH NG WLL BE AT BEST PARTIALLY EFFECTIVE. |IT IS PROPCSED THAT A WELLPQO NT SYSTEM CONSI STI NG CF 80
VELLPQ NTS BE UTI LI ZED TO | NJECT WATER BACK | NTO THE CONTAM NATED SO L ZONE IN THE VICINITY OF THE D SPOSAL
PITS. A SKETCH OF THE PROPCSED SYSTEM | S PRESENTED I N FI GURE V-1 OF THE FEASI Bl LI TY STUDY. A WELLPO NT



SYSTEM OF TH S TYPE WLL EFFECTI VELY FLUSH ONLY THOSE SO LS IN I TS | MMEDI ATE VICINITY. SUCH A RECHARG NG
WELLPO NT SYSTEM W LL CREATE A POTENTI OVETRI C RI DGE ALONG | TS ALI GNVENT AND ACCELERATE FLUSHI NG ONLY W THI N
THE CONFI NES OF THE POTENTI OVETRI C R DGE AND THE UNDERLYI NG SATURATED ZONE. CONTAM NANTS | N THE UNSATURATED
ZONE MORE THAN A FEW TENS OF FEET FROM THE RECHARCGE SYSTEM W LL LI KELY BE COVPLETELY UNAFFECTED. EVEN
CONTAM NANTS | N THE UNSATURATED ZONE I N THE | MVEDI ATE VI NI TY OF THE WELLPO NT RECHARGE SYSTEM MAY BE
UNAFFECTED DEPENDI NG UPON THE RESULTANT HEl GAT OF THE POTENTI OMETRIC RIDGE. THE TRIA RI/FS PROVI DES NO
QUANTI FI CATI ON OF THE | MPACT OF THE PROPCSED SO L FLUSHI NG SYSTEM UPON THE GROUNDWATER TABLE OR W TH REGARD
TO | TS EFFECTI VENESS. CLEARLY TH S | S ANOTHER EXAMPLE OF WHERE A COMPUTER MODEL COULD HAVE BEEN A GREAT
ASSET TO THE FEASI BI LI TY STUDY PROCESS. W TH THE COVPUTER MCDEL, THE EFFECTI VENESS OF VARI QUS SO L FLUSHI NG
SYSTEMS COULD BE QUANTI TATI VELY EVALUATED.

A MORE EFFECTI VE APPROACH TO SO L FLUSH NG WOULD BE SOME FORM CF SURFACE APPLI CATI ON SYSTEM SUCH AS A
RECHARCGE BASI N CR SPRAY | RRIGATION. IN TH S WAY, CONTACT BETWEEN THE RECHARG NG WATER AND THE SO L
CONTAM NANTS CAN BE MAXI M ZED THROUGH THE REA ON CF SO L CONTAM NATI ON.

GROUNDWATER TREATMENT CONSI DERATI ONS

I N ALTERNATI VE #4, | T | S PROPOSED THAT GRCUNDWATER BE TREATED W TH GRAVI TY CLARI FI CATI ON AND GRANULAR

ACTI VATED CARBON ADSCORPTI ON.  TRI A ASSUMES THAT TEN PORE VOLUMES CF THE CONTAM NATED PLUME W LL NEED TO BE
TREATED DURI NG AN 18- MONTH PERI OD. A TOTAL OF 140 M LLI ON GALLONS ( APPROXI MATELY 260, 000 GPD) OF GROUNDWATER
WLL NEED TO BE TREATED. ASI DE FROM THE PREVI QUSLY DESCRI BED PRCBLEMS OF CONTAM NANT FLUSH NG SEVERAL
CONCERNS ARI SE W TH RESPECT TO THE TREATMENT METHCD AS WELL.

1) GRAVITY CLAR FI CATI ON

GRAVI TY CLARI FI CATI ON W TH A HYDRAULI C DETENTI ON OF APPROXI MATELY 2 OR 3 HR | S EFFECTI VE | N REMOVI NG
SUSPENDED SCLIDS. HOWNEVER, MOST GROUNDWATERS HAVE VERY LOW SUSPENDED SCLIDS. HENCE, FROM THI'S STANDPO NT,
GRAVI TY CLARI FI CATION | S NOT NEEDED. FURTHERMCORE, MOST OF THE CHEM CAL CONSTI TUENTS THE CHEM CAL

CONSTI TUENTS (E. G HEAVY METALS, HARDNESS, ETC.) CONTAI NED | N GROUNDWATER ARE | N SOLUBLE FORMS WHI CH ARE NOT
SUSCEPTI BLE TO GRAVI TY SETTLING IN TH S RESPECT, THEREFORE, CRAVITY CLARI FI CATION IS NOTr EFFECTIVE. |IF
THERE | S A NEED TO REMOVE HEAVY METALS USI NG SOMVE TYPE OF CHEM CAL PRECI PI TATI ON, THEN GRAVI TY CLARI FI CATI ON
IS REQUI RED TO REMOVE THE PRECI Pl TATED METALS. BUT, HEAVY METAL CONCENTRATI ONS | N STATE VELLS #095 AND #107
ARE El THER LONER THAN PRI MARY DRI NKI NG WATER STANDARDS (E. G MERCURY) OR NOT REGULATED (E. G ZINQO).
CONSEQUENTLY, GRAVITY CLARI FI CATION IS NOT NEEDED UNDER ALTERNATI VE #4.

2) CGRANULAR ACTI VATED CARBON (CAC) ADSCRPTI ON

ALTHOUGH MOST OF THE ORGANI CS | N THE PLUVE WATER ARE H GHLY ADSORBABLE, GAC ALONE |'S NOT OOST- EFFECTI VE | N
REMOVI NG 400-500 MJ L BOD (FMC. 1985), WH CH | S CHARACTERI STIC OF THE CORE OF THE PLUME. MOREOVER,

CONS| DERI NG THE H GH CONCENTRATI ON OF MANY ORGANI CS (E. G, 560, 000 PPB METHYLENE CHLORI DE, 9500 PPB BENZENE,
ETC.), GAC TREATMENT WOULD BE VERY EXPENSI VE | F STRINGENT EFFLUENT LI M TATI ONS OF LESS THAN 50 PPB EACH VOC
AND TOTAL VOC LE 100 PPB ARE TO BE MET. (ONCE AGAIN, THE FEASI BI LI TY STUDY |'S HAUNTED BY LACK OF PERFORMANCE
STANDARDS. ) .

3) AR STRI PPI NG

AIR STRIPPING | S NOT PROPCSED | N ALTERNATI VE #4. BECAUSE MOST OF THE ORGANI CS FOUND | N THE PLUME WATER ARE
H GHLY VOLATILE (E. G METHYLENE CHLORI DE, DI CHLORCETHYLENE, TRI CHLORCETHYLENE, ACRYLON TRI LE, BENZENE, ETC.),
Al R STRI PPI NG PRI OR TO CARBON ADSCRPTI ON WOULD SI GNI FI CANTLY REDUCE THE VOC LOADI NG TO THE CARBON TREATMENT,
AND THEREFORE WOULD CONSI DERABLY LOWNER TREATMENT COST.

BASED UPON THE ABOVE CRI TI QUE, A TREATMENT TRAIN OF Al R STRI PPI NG FOLLONED BY PACT ( POANDERED ACTI VATED CARBON
I N ACTI VATED SLUDGE) SHOULD BE CONSI DERED. HOWEVER, THE FEASIBILITY OF AIR STRIPPING VI S-A-VIS LOCAL AIR
QUALI TY CONTRCOL STANDARDS WOULD HAVE TO BE CONFI RVED.

THE ACH EVABLE EFFLUENT CONCENTRATI ONS AND SI ZI NG OF THE TREATMENT SYSTEM WERE NOT ADDRESSED | N THE KI LLAM
REPORT. THESE WOULD HAVE TO BE CONFI RVED THROUGH A SERIES OF TREATABI LI TY STUDI ES ON THE ACTUAL PLUME WATER



4.2.2 COST EVALUATI ON

THE ESTI MATED CONSTRUCTI ON COSTS OF TRIA'S ALTERNATI VE #4 MCDI FI ED TO REFLECT THE SUGGESTED ALTERNATI VE
TREATMENT SCHEME |'S PRESENTED | N TABLE 2. THE CONSTRUCTI ON COSTS APPARENTLY DO NOT DI FFER APPRECI ABLY FROM
THOSE ESTI MATED BY TRIA.  HOMEVER, I N THE TRIA COST ESTI MATES NO DI FFERENTI ATI ON WAS MADE BETWEEN
CONSTRUCTI ON COSTS AND CPERATI ONAL AND MAI NTENANCE COSTS.

I T I'S ESTI MATED THAT THE ANNUAL COPERATI ON AND MAI NTENANCE COSTS FOR THE GROUNDWATER TREATMENT PLANT W LL
AMOUNT TO APPROXI MATELY $394, 000. TH'S | NCLUDES $200, 000 A YEAR GENERAL O&M FCOR THE TREATMENT PLANT,
$139, 000 PER YEAR FOR SLUDGE DI SPOSAL, AND $55, 000 FOR GROUNDWATER MONI TORI NG

4.3 EVALUATI ON OF REMAI NI NG TRI A ALTERNATI VES

THE FOLLON NG BRI EF COMVENTS ARE OFFERED REGARDI NG THE REMAI NI NG SEVEN TRI A ALTERNATI VES.
4.3.1 TECHNI CAL EVALUATI ON

ALTERNATI VE #1

THE NATI ONAL CONTI NGENCY PLAN MANDATES THAT THE FEASI BI LI TY STUDY CONSI DER A TOTAL REMOVAL CPTION.  IN THE
CASE OF ALTERNATI VE #1, COVPLETE REMOVAL WOULD ENCOMPASS NOT ONLY THE CONTAM NATED SO LS I N THE WASTE

DI SPCSAL PI'T, BUT APPARENTLY MJCH OF THE CONTAM NATED AQUI FER AS WELL. | N ESSENCE, TH S ALTERNATI VE WOULD
I N\VOLVE REMOVAL AND RECONSTRUCTI ON OF THE AQUI FER W TH CLEAN FI LL -- A RATHER EXTREME METHCD OF AQUI FER
REMEDI ATI ON.  TH' S ALTERNATI VE HAS SEVERAL NEGATI VE ASPECTS WH CH REMOVE | T FROM SERI OUS CONSI DERATI ON
THESE ARE:

1) THE EXTREME COST.

2) THE NATI ONW DE SHORTAGE OF LANDFI LL CAPACI TY FOR THE 62, 000 CUBI C YARDS OF WASTE RESULTI NG FROM TH S
ALTERNATI VE.

3) THE CURRENT REGULATCORY RELUCTANCE TO SEND WASTES OFF- SI TE TO SI TES WH CH MAY POTENTI ALLY BECOMVE FUTURE
SUPERFUND SI TES.

ALTERNATI VE #2
ALTERNATI VE #2 SHARES THE SAME DI SADVANTAGEQUS ASPECTS AS ALTERNATI VE #1, ALTHOUGH TO A LESSER DEGREE.
ALTERNATI VE #3

TH' S ALTERNATI VE CALLS FOR THE ON-SI TE DI SPCSAL OF THE 62, 000 CUBI C YARDS OF CONTAM NATED SO L IN A RCRA
HAZARDQUS WASTE LANDFI LL. ALTHOUGH TECHNI CALLY FEASI BLE, TH S ALTERNATI VE | S CONSI DERABLY MORE COSTLY THAN
SOME OF THE I N-SI TU MANAGEMENT ALTERNATI VES PRESENTED I N SECTION 5.0 OF THI S REPCRT. | N ADDI TI ON, THERE
WOULD REMAIN A RI SK OF FAI LURE WH CH COULD PROMPT STILL ANOTHER REMEDI AL | NVESTI GATI OV FEASI Bl LI TY STUDY | N
THE FUTURE. THE RI SK OF FAILURE, THAT | S LEAKAGE FROM THE FACI LI TY, WOULD ALWAYS REMAI N SI NCE RCRA

GUI DELI NES AND SI TE CONSI DERATI ONS WOULD MANDATE CONSTRUCTI ON OF THE LANDFI LL ABOVE THE GROUNDWATER TABLE.
CONSEQUENTLY, THERE WOULD ALWAYS BE AN QUTWARD HYDRAULI C GRADI ENT ACRCSS THE LI NERS.  THE DI FFI CULTY IN
OBTAI NI NG THE NECESSARY PERM TS TO CONSTRUCT SUCH A FACI LI TY IN THE COASTAL PLAIN OF NEW JERSEY SHOULD ALSO
NOT BE OVERLOCOKED.

ALTERNATI VE #5

ALTERNATI VE #5 I NVOLVING IN SI TU BI OLOG CAL TREATMENT 1S A VARI ATI ON CF ALTERNATI VE #4, DI SCUSSED PREVI QUSLY.
THE SUCCESS OF THE BI OLOG CAL TREATMENT DEPENDS UPON THE ABI LI TY OF THE STI MULATED BACTERI A TO DEGRADE THE
CONTAM NANTS | NSI TU W THOUT NEED FOR THEI R EXTRACTI ON AND ABOVE- GROUND TREATMENT. THE TECHNOLOGY OF IN SI TU
Bl OLCG CAL TREATMENT APPEARS VERY PROM SING WHETHER I T IS APPLI CABLE TO THE SPECI FI C CONDI TI ONS CF THE
GOCSE FARM SI TE WOULD HAVE TO AWAI T A MORE DETAI LED TREATABI LI TY STUDY.



IN SI TU Bl OLOG CAL TREATMVENT COULD BE PERFORVED | N CONJUNCTION WTH A SO L FLUSH NG AND GROUNDWATER RECOVERY
SYSTEM SUCH AS THAT PRCPGSED | N ALTERNATI VE #4 BY TRIA OR I N CONJUNCTI ON W TH THE CONTAI NVENT OPTI ONS
DESCRI BED WTH N SECTION 5 OF TH S DOCUMENT.

ALTERNATI VE #6

ALTERNATI VE #6 | S THE ONLY CONTAI NVENT- BASED ALTERNATI VE EVALUATED BY TRIA. | T I NVOLVES A RATHER UNUSUAL
APPRCACH TO I N SI TU MANAGEMENT, SPECI FI CALLY THE APPLI CATI ON CF "BASE GROUTING'. BASE GRQUTING IS A
PROCEDURE TO DEVELOP A HORI ZONTAL LOW PERVEABI LI TY HORI ZON BENEATH A WASTE DI SPCSAL SI TE.  SUBSURFACE CUTCOFF
WALLS ARE THEN KEYED | NTO THI S LOW PERVEABI LI TY HORI ZON TO FORM A CONTAI NVENT " VESSEL" . BASE GRQUTI NG
HOMEVER, IS A H GHLY QUESTI ONABLE PROCEDURE | NSOFAR AS THE I NTECRI TY OF THE FI NAL PRODUCT |'S CONCERNED. NO
SPECI FICATION IS G VEN WTH N THE RI/FS AS TO THE SPECI FI C NATURE OF THE BASE GROUTI NG TECHNCLOGY CONSI DERED.

APPARENTLY NO CONSI DERATI ON WAS G VEN TO UTI LI ZATI ON CF THE HORNERSTOAN SAND AQUI TARD AS A STRATA | NTO WH CH
SUBSURFACE CUTCFF WALLS COULD BE KEYED. WEHRAN ENG NEERI NG CONDUCTED A RATHER EXTENSI VE ANALYSI S CF THE
HORNERSTOM SAND AQUI TARD BENEATH THE GOOSE FARM SI TE.  THE RESULTS OF THAT ANALYSI S ARE PUBLI SHED W TH N
THEI R MAY 1985 REPORT. WEHRAN ENG NEERI NG ESTI MATES THAT THE "UPPER SHELL LAYER (OF THE HORNERSTOAN SAND
FORVATI ON) HAS A PERVEABILITY ON THE ORDER OF 1.0 X 10 CM SEC.". I T | S THEREFORE CLEAR THAT THE HORNERSTOWN
SAND AQUI TARD | S CAPABLE OF BEI NG ADVANTAGEQUSLY EXPLQO TED AS A RELATI VELY LOW PERVEABI LI TY AQUI TARD | NTO
VWH CH SUBSURFACE CUTOFF WALLS COULD BE FOUNDED. YET, THE TRIA FI/FS A VES NO CONSI DERATION TO TH S
ADVANTAGEQUS FEATURE OF THE SITE. I N FACT, TRIA SEEMS TO | GNORE THE PRESENCE OF THE HORNERSTOM AQUI TARD
ALTOGETHER  ON PACE 111-2 OF THE FEASIBI LI TY STUDY THEY STATE | N CONNECTI ON W TH ALTERNATI VE #6 THAT " THE
BOTTOM GROUTI NG | S REQUI RED, HOAEVER, BY THE PERVEABI LI TY OF THE LOAER KI RKWOOD, MANASQUAN, AND VI NCETOMN
FORVATI ONS AT THE SITE. . IT IS D FFI CULT TO UNDERSTAND THE REASONI NG FOR THI' S OVERSI GHT SINCE NOT O\LY | S
THE HORNERSTOMN SAND AQUI TARD A WVELL- RECOGNI ZED AQUI TARD | N THE NEW JERSEY COASTAL PLAIN, BUT AT THHS SITEIT
IS WELL WTH N THE REACH OF CONVENTI ONAL SLURRY TRENCH CONSTRUCTI ON METHODS.

ALTERNATI VES #7 AND #8

ALTERNATI VES #7 AND #8 ARE NOT TRULY | N CONTENTI ON AS POTENTI AL REMEDI AL MEASURES FCOR THE GOCSE FARM SI TE.
ALTERNATI VE #7 FAI LS TO ADDRESS THE CONTAM NANTS WTH N THE PLUME AND ALTERNATI VE #8 IS THE NO- ACTI ON
ALTERNATI VE.

4. 3.2 COST EVALUATI ON

THE FOLLOWN NG GENERAL COMMENTS ARE OFFERED REGARDI NG CERTAI N COMMON CHARACTERI STICS COF THE TRI A REMEDI AL
ALTERNATI VES.

1) AS HAS BEEN PREVI QUSLY DESCRIBED, IT IS OQUR BELI EF THAT THE DI FFI CULTY AND TI ME REQUI RED TO FLUSH THE

SA LS AND REMEDI ATE THE AQUI FER AT THE GOOSE FARM SI TE HAVE BEEN SERI QUSLY UNDERESTI MATED. EMPLOYI NG THE
PRI NCI PLES PREVI QUSLY DESCRIBED, I T I'S QUR CONTENTI ON THAT SO L FLUSH NG TI MES AND AQUI FER REMEDI ATI ON Tl MES
ARE LIKELY TO TAKE ANYWHERE FROM A DECADE TO MORE THAN A HUNDRED YEARS, DEPENDI NG UPON THE PERFORVANCE
STANDARDS ESTABLI SHED FCR THE PRQIECT.

2) AS|I DE FROM BEI NG UNREALI STI CALLY LOW THE PRQJIECTED COST OF PLUME PUMPI NG AND TREATMENT IS THE SAME I N
ALTERNATIVES 1, 2, 3, 4 AND 6, IN SPITE OF SUBSTANTI AL DI FFERENCES I N THE AMOUNT OF AQUI FER REQUI RI NG

REMEDI ATI ON | N EACH ALTERNATI VE. HOW COULD THE AQUI FER REMEDI ATI ON COSTS BE THE SAME WHEN | N ALTERNATI VES 1
AND 3, 62,000 CUBI C YARDS OF THE MOST H GHLY CONTAM NATED MATERI AL WLL BE REMOVED FROM THE AQUI FER, WHI LE IN
ALTERNATI VE 4, THE RECOMVENDED SCLUTI ON, NO SOURCE CONTRCL |I'S CONTEMPLATED. SIM LARLY, | N ALTERNATI VE 2,

10, 000 CUBI C YARDS OF HI GHLY CONTAM NATED SO LS, REPRESENTI NG THE DI SPCSAL PI T, ARE TO BE REMOVED FCR

OFF-SI TE DI SPOSAL.  YET, THE COST FOR PLUME MANAGEMENT I N THI S ALTERNATI VE IS AGAIN THE SAME AS ALTERNATI VE
4, VWH CH I NVOLVES NO SCURCE CONTROL. | N ALTERNATI VE 6, A SLURRY TRENCH CUTOFF WALL AND BOTTOM GROUTING I S
PROPCSED TO CONTAI N PRESUVABLY THE MOST H GHLY CONTAM NATED SO LS.  YET, NO | MPACT ON PLUME CLEANUP | S
PROJECTED. SURELY SOVE BENEFI T IS TO BE ACCRUED FROM THESE H GHLY CAPI TALLY- 1 NTENSI VE SOURCE CONTRCL EFFORTS
I NSOFAR AS THE DURATI ON AND COSTS OF THE AQUI FER REMEDI ATI ON PROGRAM | S CONCERNED?

3) THE OOST OF CONTAM NATED SO L EXCAVATI ON AND DI SPCSAL | S ESTI MATED AT $540 PER CUBI C YARD. THE DERI VATI ON



OF THS FIGURE IS NOT PROVIDED IN THE RI/FS. TH S FI GURE SEEMS RATHER H GH I N LI GHT OF SI M LAR WASTE
EXCAVATI ON AND DI SPOSAL EFFORTS | N NEW JERSEY AND ELSEWHERE.

4) THE RI/FS REPORT PROVI DES VERY LI TTLE TECHN CAL | NFORVMATI ON CONCERNI NG THE El GHT EVALUATED REMEDI AL
PROGRAMS. THE ESTI MATED PUMPI NG RATES OF THE SO L FLUSH NG OR GROUNDWATER RECOVERY SYSTEMS ARE NOT PROVI DED.
THE COST OF THE GRCUNDWATER TREATMENT PLANT |'S NOT BROKEN OQUT AND SEPARATED FROM THE COST OF THE GROUNDWATER
RECOVERY SYSTEM CR THE CPERATI ONAL COSTS ASSCCI ATED W TH THE SYSTEM  THE DEPTHS AND PROPCSED ALl GNMVENT OF
THE SLURRY TRENCH CUTCFF WALL | N ALTERNATIVE 6 IS NOT PROVIDED. NOR | S THERE ANY EXPLANATI ON OF THE BASE
GROUTI NG TECHNI QUE. | N READI NG THE REPORT ONE DCES NOT KNOW WHETHER " BASE GRQUTI NG' REFERS TO THE " BLOCK
FRACTURI NG TECHNI QUE' OR SOVE OTHER FORM OF PRESSURE GRQUTING  THE DERI VATI ON OF THE | MVENSE $12, 500, 000
COST OF BASE GRQUTING | S ALSO NOT PROVI DED WTH N THE RI/FS.

SPECI FI C COMVENTS
ALTERNATI VE #1

ALTHOUGH THE UNIT COST OF EXCAVATI ON AND DI SPCSAL ($540 PER CUBI C YARD) SEEMS H GH, I T IS NOI CLEAR WHETHER
TRI A HAS | NCLUDED I N THEI R ESTI MATE PROVI SI ONS FOR MANAGEMENT OF GROUNDWATER DURI NG THE EXCAVATI ON OPERATI ON.
GROUNDWATER MANAGEMENT DURI NG EXCAVATI ON COULD BE A SI GNI FI CANT FACTOR IN THE COST ESTI MATES AND NMAY ACCCOUNT
FOR THE RATHER H GH UNIT PRI CE FOR EXCAVATI ON AND DI SPCSAL.

ALTERNATI VE #2

THE GENERAL COMMENTS AND SPECI FI C COMVENTS MADE | N REGARD TO ALTERNATI VE #1 ALSO APPLY W TH RESPECT TO
ALTERNATI VE #2.

ALTERNATI VE #3

I T APPEARS THAT TRIA'S ESTI MATES OF THE COST TO CONSTRUCT AN ON-SI TE LANDFI LL MAY BE LOW  TABLE 3 CONTAI NS
AN APPROXI MATE COST ESTI MATE FOR A 67, 000 CUBI C YARD HAZARDOUS WASTE SECURE LANDFI LL CONFORM NG WTH EPA' S
GUI DELI NES PUBLI SHED FOLLOW NG THE 1984 REAUTHORI ZATI ON OF THE RESOURCE CONSERVATI ON AND RECOVERY ACT. I N
ACCORDANCE W TH THOSE GUI DELI NES, THE LANDFI LL DESI GN | NCLUDES A PRI MARY AND SECONDARY LI NER, A PRI MARY
LEACHATE COLLECTI ON SYSTEM ABOVE THE PRI MARY LI NER, AND A LEACHATE COLLECTI ON/ DETECTI ON SYSTEM BETWEEN THE
TWO LI NERS. | N FURTHER COWPLI ANCE W TH THE REFERENCED EPA GUI DELI NES, THE BASE LI NER HAS BEEN ASSUMED TO BE
CONSTRUCTED COF 3 FEET OF COVPACTED CLAY WTH A MAXI MUM PERMVEABI LI TY OF 1 X 10-7 CENTI METERS PER SECOND. THE
PRI MARY LI NER HAS BEEN ASSUMED TO BE A COWMPOSI TE LI NER CONSI STING OF 80 ML H GH DENSI TY PCLYETHYLENE ( HDPE)
ATCOP A TWO-FOOT 1 X 10 LINER OF COWACTED CLAY. THE LANDFILL'S FI NAL COVER WOULD CONSI ST OF A COWPCSI TE CAP
OF 20 ML PVC ATOP ONE FOOT OF 1 X 10-7 CENTI METERS PER SECOND COMPACTED CLAY OVERLAI N BY A ONE- FOOT SAND
DRAI NAGE LAYER AND ONE AND ONE-HALF FEET OF TOP SO L. TRIA'S ESTI MATES OF ANNUAL OPERATI NG COSTS, PRESUVABLY
CONSI STI NG OF LEACHATE TREATMENT, FI NAL COVER MAI NTENANCE, AND ENVI RONMENTAL MONI TORI NG  APPEAR REASONABLE.

ALTERNATI VE #4

SI NCE ALTERNATI VE #4 | S THE RECOMVENDED REMEDI AL CPTI ON, THE COSTS OF TH S OPTI ON HAVE BEEN EVALUATED I N
GREATER DETAIL IN SECTION 4.2.2 OF TH S REPCRT.

ALTERNATI VE #5

I NSUFFI CI ENT | NFORVATI ON EXI STED AT THE TIME OF TH' S REPORT TO ESTI MATE THE COSTS ASSOCI ATED WTH IN SI TU
Bl OLOG CAL TREATMENT.  ADDI TI ONAL STUDI ES BY FMC ARE UNDER CONSI DERATI ON BY MORTON- THI OKCOL.

ALTERNATI VE #6

ALTERNATI VE #6 | S THE ONLY TRI A ALTERNATI VE VWH CH G VES CONSI DERATI ON TO CONTAI NVENT OF CONTAM NATED SOURCE
AREAS. UNFORTUNATELY, ALTERNATI VE #6 CONTEMPLATES BASE CROUTI NG OF 5 ACRES. BASE GRQUTI NG IS NOT O\LY
ENORMOUSLY EXPENSI VE, | T REMAINS AN | NHERENTLY DI FFI CULT UNDERTAKI NG BECAUSE OF THE UNSEEN SUBTERRANEAN
NATURE OF THE WORK, THE | NTEGRI TY OF A BASE- GROUTED ZONE IS ALWAYS | N QUESTI ON.  APPARENTLY NO CONSI DERATI ON



WAS G VEN TO UTI LI ZI NG THE HORNERSTOM SAND AQUI TARD AS A CONFI NI NG LAYER | NTO WHI CH TO KEY SUBSURFACE CUTCOFF
WALLS. EXPLO TATI ON OF THE HORNERSTOMN SAND AQUI TARD AS PART OF AN I N SI TU MANAGEMENT APPRQOACH FCR THE GOOSE
FARM SITE IS DI SCUSSED | N SOVE DETAIL IN SECTION 5 OF THI'S REPORT. THE | NCLUSI ON OF THE RATHER QUESTI ONABLE
BASE GRQUTI NG TECHNI QUE | N ALTERNATI VE #6 | NCREASES THE COST OF TH S ALTERNATI VE BY $16, 250, 000. AS A
RESULT, | T DRI VES THE APPARENT COST OF | N- PLACE ENCAPSULATI ON BEYOND THE RANGE CF REASON. YET, AS WLL BE
DESCRI BED I N SECTI ON, THERE ARE NUMERQUS OTHER IN SI TU MANAGEMENT ALTERNATI VES FOR THE GOOSE FARM SI TE WH CH
ARE IN FACT MORE COST EFFECTI VE THAN THE ALTERNATI VES PRESENTED WTH N THE TRIA RI/FS AND, MOREOVER, POSSESS
A H GHER DEGREE OF RELI ABILITY.

ALTERNATI VES #7 AND #8

NEI THER ALTERNATI VE #7 OR #8 ARE | N SERI QUS CONSI DERATI ON BECAUSE I N THE CASE OF ALTERNATI VE #7 THE PLUME | S
LEFT UNVANAGED AND | N THE CASE OF ALTERNATI VE #8 NO REMEDI AL EFFORTS ARE | NVOLVED.

5.0 PRELI M NARY ASSESSMENT OF OTHER REMEDI AL OPTI ONS

THE FACT THAT THE SO L FLUSH NG AND AQUI FER REMEDI ATI ON REMEDI AL ALTERNATI VE PROPOSED BY TRRA WLL BE A MORE
TI ME CONSUM NG AND THEREFORE MORE COSTLY UNDERTAKI NG THAN ESTI MATED, DEMANDS THAT CONTAI NVENT GPTI ONS BE

G VEN A CLOSER EXAM NATI ON. A CLOSER LOCK AT CONTAI NVENT OPTIONS |'S ALSO | NDI CATED BY THE OBSERVED

PROPERTI ES OF THE HORNERSTOAN SAND AQUI TARD BENEATH THE GOOSE FARM SI TE.  THE TRIA RI/FS MAKES LI TTLE EFFORT
TO CONSI DER THE MANY CONTAI NVENT OPTI ONS AVAI LABLE. THE SI NGLE CONTAI NVENT CPTI ON TRI A CONSI DERED

(ALTERNATI VE #6) | NVOLVED THE H GHLY QUESTI ONABLE AND COSTLY PRACTI CE OF BASE GROUTI NG  NO CONSI DERATI ON WAS
G VEN IN THE TRIA RI/FS TO UTI LI ZATI ON OF THE HORNERSTOAN SAND AQUI TARD AS PART OF AN I N-SI TU MANAGEMENT
APPRCACH. I N SO DA NG | T APPEARS THEY HAVE OVERLOCKED SOME VERY ATTRACTI VE AND COST- EFFECTI VE REMEDI AL
ALTERNATI VES.

SUBSURFACE CUTOFF WALLS CAN PLAY A VAR ETY OF ROLES | N THE REMEDI ATI ON OF HAZARDQUS WASTE SI TES ( MJUTCH,
1984). IN THE CASE OF WASTE DI SPCSAL S| TES, CUTCFF WALLS CAN BE USED TO HYDRAULI CALLY | SOLATE THE WASTE

DI SPCSAL SITE. | N THE SAVE MANNER CUTCFF WALLS HAVE BEEN USED TO | SOLATE SUBTERRANEAN ZONES OF SO L

CONTAM NATI ON. | N GROUNDWATER RECOVERY AND TREATMENT PROGRAMS, CUTOFF WALLS HAVE ALSO BEEN USED TO M NI M ZE
OR PREVENT | NDUCED | NFI LTRATI ON FROM ADJACENT SURFACE WATER BCODI ES. CUTOFF WALLS HAVE ALSO BEEN USED TO
PARTI ALLY OR COWPLETELY ENCLOSE A PLUME OF GROUNDWATER CONTAM NATI ON, THUS HALTI NG | TS SPREAD AND ALLOW NG
GROUNDWATER RECOVERY AND TREATMENT EFFORTS TO PROCEED AT A MORE RELAXED PACE.

EACH OF THE ABOVE- DESCRI BED COMMON USAGES OF SUBSURFACE CUTCOFF WALLS HAS POTENTI AL APPLI CATI ON AT THE GOGSE
FARM SI TE. A SUBSURFACE CUTOFF WALL COULD BE EMPLOYED TO ENCI RCLE THE FORVER DI SPCSAL PIT AND THE H GHLY
CONTAM NATED SO LS IN I TS | MVEDI ATE VICINITY. ALTERNATI VELY, A SUBSURFACE CUTCFF WALL COULD BE UTI LI ZED TO
COWPLETELY ENCLOSE BOTH THE WASTE DI SPOSAL PIT AND THE PLUVE OF GROUNDWATER CONTAM NATI ON.  FINALLY A
SUBSURFACE CUTCFF WALL, PGSSIBLY EVEN A RELATI VELY SHALLOW CUTCOFF WALL PENETRATI NG TO THE MANASQUAN FORVATI ON
RATHER THAN THE HORNERSTOM SAND AQUI TARD, COULD BE UTILIZED TO M NI M ZE | NDUCED | NFI LTRATI ON FROM THE
ADJACENT STREAM

| T MUST BE EMPHASI ZED AT TH'S PO NT THAT CUTOFF WALLS DO NOT FORM COVPLETELY | MPERVEABLE BARRI ERS TO
GROUNDWATER FLOW RATHER | N THE PROPER HYDROGEOLOG C SETTI NG AND UNDER THE PROPER DESI GN AND CONSTRUCTI ON
CONDI TI ONS, THEY CAN VERY EFFECTI VELY M NI M ZE GROUNDWATER FLOW THI'S |'S NOT TO SUGGEST, HOWEVER, THAT
LEAKAGE FROM A WASTE DI SPOSAL S| TE ENCI RCLED BY SUBSURFACE CUTOFF WALLS NEED BE | NEVI TABLE. MANY ASTE

DI SPOSAL SI TES HAVE BEEN REMEDI ATED BY A COVBI NATI ON OF Cl ROUMFERENTI AL SUBSURFACE CUTCFF WALLS AND | NTERNAL
LEACHATE COLLECTI ON SYSTEMS TO REVERSE HYDRAULI C GRADI ENTS ACROSS THE CUTOFF WALL. | N OTHER WORDS, BY
LOWERI NG THE POTENTI OVETRI C SURFACE W TH N THE WASTE DI SPOSAL SI TE TO ELEVATI ONS LESS THAN THE POTENTI QVETRI C
LEVELS | N THE SURROUNDI NG AND UNDERLYI NG AQUI FERS, SEEPAGE W LL BE | NDUCED TO FLOW I NTO THE WASTE DI SPOSAL
SI TE RATHER THAN VI CE VERSA. TH S REMEDI AL OONCEPT HAS BEEN EMPLOYED | N THE REMEDI ATI ON OF NUVEROUS WASTE
DI SPOSAL SI TES | NCLUDI NG SEVERAL S| TES ON THE NATI ONAL PRI ORI TY LIST. SEVERAL OF THE NATI ONAL PRI ORI TY LIST
SI TES EMPLOYI NG TH'S TECHNI QUE | NCLUDE THE MONRCE TOANSHI P LANDFI LL | N M DDLESEX COUNTY, NJ (MJTCH 1983);
THE SOUTH BRUNSW CK LANDFI LL | N M DDLESEX COUNTY, NJ; AND THE HOOKER "S' AREA LANDFILL I N NI AGARA FALLS, NY
(AVDS, 1985).

I'N THE CONTAI NVENT OPTI ONS FOR THE GOOSE FARM SI TE DI SCUSSED SUBSEQUENTLY, IT IS THI'S CONCEPT WHICH | S



EMPLOYED. TH S CONCEPT RESULTS | N ESSENTI ALLY 100 PERCENT ABATEMENT CF CONTAM NANT RELEASE FROM THE SITE. A
PROPERLY UNDERTAKEN RI SK ASSESSMENT MAY DEMONSTRATE THAT SUCH A H GH LEVEL OF ABATEMENT IS NOT REQU RED. I N
WH CH CASE, | T MAY BE PCSSIBLE TO OM T THE HYDRAULI C GRADI ENT REVERSAL AND ALLOW SOVE NOM NAL AMOUNT OF
LEAKAGE TO ULTI MATELY LEAVE THE SITE S CONFI NING ENVELOPE. HOWNEVER, AT TH S JUNCTURE, WE HAVE ASSUMED THE
MORE CONSERVATI VE REMEDI AL APPROACH.

SI NCE I N EVERY APPLI CATI ON OF SUBSURFACE CUTOFF WALLS THERE W LL BE SOVE GROUNDWATER FLOW THROUGH THE CUTCFF
WALL | TSELF AND BENEATH THE CUTCOFF WALL, PREDI CTI ON OF THE AMOUNT OF FLOW OCCURRI NG BY EACH OF THESE

MECHANI SM5 |S CRITI CAL TO EVALUATI ON AND DESI GN OF A SUBSURFACE CUTCFF WALL. | N EACH OF THE SUBSEQUENTLY

DI SCUSSED ADDI TI ONAL REMVEDI AL OPTI ONS, THE ESTI MATED AMOUNT OF GROUNDWATER | NFLOW HAS BEEN ESTI MATED.

THE FOLLOWN NG ADDI TI ONAL REMEDI AL OPTI ONS SEEM WORTHY OF FURTHER CONSI DERATI ON. I N CRDER TO AVAO D CONFUSI ON
AND TO BE CONSI STENT WTH THE TRI A FEASI BI LI TY STUDY, THE NUMBERI NG OF THESE ADDI TI ONAL REMEDI AL OPTI ONS
BEG NS W TH ALTERNATI VE #9.

5.1 DESCRI PTI ON OF ADDI TI ONAL REMVEDI AL ALTERNATI VES
ALTERNATI VE #9
ALTERNATI VE #9 WOULD | NCLUDE THE FCOLLOWN NG ELEMENTS:

1) A C RCUMFERENTI AL CUTOFF WALL ARQUND THE WASTE DI SPCSAL PI'T AND PLUVE OF GROUNDWATER CONTAM NATION.  THE
APPROXI MATELY 2, 000 FT. LONG SLURRY TRENCH CUTCFF WALL WOULD LI E ALONG THE CREEKS ON THE EASTERN AND NCRTHERN
SI DES OF THE PLUME, ALONG THE WESTERN EDCE OF THE PLUME, AND JUST SOUTH OF THE SOUTHERN EDGE OF THE WASTE

DI SPOSAL PIT. THE SLURRY TRENCH CUTCFF WALL WOULD KEY | NTO THE HORNERSTOM AQUI TARD AT AN AVERACGE DEPTH OF
APPROXI MATELY 65 FEET.

2) AN | NTER OR LEACHATE/ GROUNDWATER COLLECTI ON SYSTEM WOULD BE CONSTRUCTED TO LOAMER THE POTENTI QVETRI C
SURFACE WTH N THE CUTCFF WALL ENCLOSURE TO A LEVEL BELOW THE POTENTI OMETRI C LEVELS | N THE ADJACENT
KI RKWOODY VI NCETOAN AND THE UNDERLYI NG MI. LAUREL AQUI FER

3) COLLECTED LEACHATE WOULD BE MANAGED EI THER BY TRUCKI NG TO AN OFF- SI TE WASTEWATER TREATMENT PLANT SUCH AS
DUPONT' S DEEPWATER, NEW JERSEY FACILITY OR BY AN ON-SI TE TREATMENT PLANT. TH S DECI SI ON WOULD HAVE TO AVAI T
THE FI NDI NGS OF A TREATABI LI TY STUDY AND ECONOM C ANALYSI S.

IT IS CRUCIAL | N ANY CONTAI NVENT- BASED REMEDI AL ACTI ON THAT THE AMOUNT CF LEAKAGE BE ESTI MATED. [IN A
CONVENTI ONAL CONTAI NVENT APPROACH WHERE LEAKAGE WOULD BE OQUTWARD, I T |I'S NECESSARY TO KNOW THE AMOUNT COF
LEAKAGE | N ORDER TO ESTI MATE THE DEGREE OF EFFECTI VENESS OF THE REMEDI AL OPTI ON AND TO UNDERTAKE A R SK
ASSESSMENT. | N AN "I NTRAGRADI ENT" CONTAI NVENT COPTI ON, SUCH AS ALTERNATI VE #9, THE ESTI MATI ON CF | NMARD
LEAKAGE ALLONS FOR PROPER PLANNI NG OF LEACHATE MANAGEMENT ALTERNATI VES. | N THE CASE OF ALTERNATI VE #9,
LEAKACE | NTO THE CUTOFF WALL ENCLOSURE CAN BE EXPECTED FROM THREE MECHAN SMVS:

(A) | NFILTRATI ON OF PRECI PI TATI ON
(B) | NFLOW OF GROUNDWATER THROUGH THE CUTOFF WALL, | TSELF
(O UPWARD LEAKAGE THROUGH THE HORNERSTOAN SAND AQUI TARD.

I NFI LTRATI ON OF PRECI PI TATI ON

I T HAS BEEN ESTI MATED THAT GROUNDWATER RECHARGE ON THE GOOSE FARM SI TE, G VEN THE NATURE OF THE SURFI Cl AL
SO LS AND ABSENCE COF VEGETATION, |'S PROBABLY ON THE ORDER OF 15 I NCHES PER YEAR OVER THE 6.1 ACRE AREA OF
THE CUTOFF WALL ENCLOSURE THI S WOULD AMOUNT TO A TOTAL OF 2,482, 000 GALLONS OF GCROUNDWATER RECHARGE PER YEAR
OR APPROXI MATELY 6, 800 GALLONS PER DAY ON AN AVERAGE BASIS. | T SHOULD BE NOTED HONEVER THAT GROUNDWATER
RECHARGE W LL VARY S| GNI FI CANTLY SEASONALLY AND THE DESI GN MJUST BE ABLE TO ACCOVWODATE THESE SEASONAL
FLUCTUATI ONS.

LEAKAGE THROUGH THE CUTCFF WALLS



UNDER NATURAL CONDI TIONS, | T HAS BEEN ASSUMED THAT THERE IS A FI VE FOOT DI FFERENTI AL | N THE POTENTI OVETRI C
LEVELS OF THE COVBI NED KI RKWOODY VI NCETOMWN AQUI FER | N THE DEEPER MI. LAUREL/ VENONAH AQUI FER.  THEREFORE, IN
ORDER TO LOMNER THE POTENTI OVETRI C SURFACE W THI N THE CUTOFF WALL ENCLOSURE TO A LEVEL AT LEAST TWD FOOT BELOW
THE POTENTI OVETRI C LEVEL I N THE MI. LAUREL/ VENONAH AQUI FER, | T WLL BE NECESSARY TO LOAER THE | NTERI CR

POTENTI OVETRI C SURFACE APPROXI MATELY SEVEN FEET. TH S WLL CREATE A SEVEN FOOT HEAD DI FFERENTI AL ACRCSS THE
SUBSURFACE CUTCFF WALLS. THE HYDRAULI C GRADI ENT WOULD THEREFORE BE 7/3, OR 2.33, ASSUM NG A THREE- FOOT THI CK
SLURRY TRENCH CUTOFF WALL. SEEPACGE THROUGH THE 130, 000 SQUARE FOOT CUTOFF WALL HAVI NG A PERMEABILITY OF 1 X
10-7 CM SEC WOULD THEREFORE BE APPROXI MATELY 645 GALLONS PER DAY.

LEAKACE UPWARD THROUGH HORNERSTOMN SAND AQUI TARD

THE UPPER SHELL LAYER OF THE HORNERSTOAN SAND AQUI FER I'S APPROXI MATELY ElI GHT FEET IN TH CKNESS. VEEHRAN

ENG NEERI NG ESTI MATES | TS PERMEABI LI TY AT APPROXI MATELY 1 X 10-7 CM SEC. CONSERVATI VELY ASSUM NG THAT THE
TWD- FOOT GRADI ENT | S ENTI RELY DI SSI PATED ACROSS THE UPPER SHELL LAYER THE HYDRAULI C GRADI ENT WOULD BE 0. 25.
UPWARD LEAKAGE THROUGH THE HORNERSTOMN SAND AQUI TARD WOULD THEREFORE BE APPROXI MATELY 140 GALLONS PER DAY.

THE TOTAL LEAKAGE I NTO THE CUTOFF WALL ENCLOSURE W LL BE THE SUM OF THE ABOVE THREE MECHANI SM5 OR
APPROXI MATELY 7, 600 GALLONS PER DAY.

THE ESTI MATED COSTS OF ALTERNATI VE #9 ARE PRESENTED IN TABLE 4. THE TOTAL CONSTRUCTI ON COSTS OF ALTERNATI VE
#9, | NCLUDI NG ENG NEERI NG PERM TTI NG AND CONTI NGENCI ES, 1S $2,242,500. ANNUAL OPERATI NG COSTS WOULD

CONSI ST PRI MARI LY OF LEACHATE TREATMENT COSTS.  ANNUAL COSTS FOR LEACHATE MANAGEMENT AMOUNT TO APPROXI MATELY
540, 000 PER YEAR  ADDI NG I N COSTS FOR RQUTI NE MONI TORING ONE CAN ASSUME THAT THE ANNUAL OPERATI NG COSTS
WOULD BE APPROXI MATELY $95, 000 PER YEAR

ALTERNATI VE #10
ALTERNATI VE #10 WOULD | NCLUDE THE FCOLLOWN NG ELEMENTS:

1) A C RCUMFERENTI AL CUTOFF WALL ARCUND THE WASTE DI SPCSAL PI'T AND PLUVE OF GROUNDWATER CONTAM NATION.  THE
APPROXI MATELY 2, 000 FT. LONG SLURRY TRENCH CUTCFF WALL WOULD LI E ALONG THE CREEKS ON THE EASTERN AND NCRTHERN
SI DES OF THE PLUVE, ALONG THE WESTERN EDGE OF THE PLUME, AND JUST SOQUTH OF THE SOUTHERN EDCGE OF THE WASTE

DI SPOSAL PIT. THE SLURRY TRENCH CUTCFF WALL WOULD KEY | NTO THE HORNERSTOM AQUI TARD AT AN AVERACGE DEPTH OF
APPROXI MATELY 65 FEET.

2) A CAP WOULD BE CONSTRUCTED OVER THE CUTOFF WALL ENCLOSURE AREA TO M NI M ZE | NFI LTRATI ON OF PRECI Pl TATI ON.
THE CAP WOULD CONSI ST CF 12 | NCHES OF COMPACTED CLAY WTH A MAXI MUM PERVEABI LI TY OF 1 X 10-7 CM SEC, COVERED
BY A 20 ML PVC LINER ABOVE THE LI NER A DRAI NAGE LAYER WOULD BE CONSTRUCTED USI NG 4- 1 NCH PERFORATED PI PE
PLACED IN 12 | NCHES OF COARSE SAND. THE DRAI NAGE LAYER WOULD BE COVERED W TH 18 | NCHES OF TCPSO L AND
HYDRCSEEDED TO M NI M ZE ERGCSI ON.

3) AN I NTERI OR LEACHATE/ GROUNDWATER COLLECTI ON SYSTEM WOULD BE CONSTRUCTED TO LOAER THE POTENTI OMETRI C
SURFACE WTH N THE CUTCFF WALL ENCLOSURE TO A LEVEL BELOW THE POTENTI OMETRI C LEVELS | N THE ADJACENT
KI' RKWOODY VI NCETOAN AND THE UNDERLYI NG Ml LAUREL AQUI FER

4) COLLECTED LEACHATE WOULD BE MANAGED El THER BY TRUCKI NG TO AN OFF- SI TE WASTEWATER TREATMENT PLANT SUCH AS
DUPONT' S DEEPWATER, NEW JERSEY FACILITY OR BY AN ON-SI TE TREATMENT PLANT. TH' S DECI SI ON WOULD HAVE TO AWAI T
THE FI NDI NGS OF A TREATABI LI TY STUDY.

LEAKACGE ESTI MATE

LEAKACE | NTO THE CUTOFF WALL ENCLOSURE UNDER ALTERNATI VE #10 WOULD BE THE SAME AS THAT OCCURRI NG IN
ALTERNATI VE #9 W TH THE EXCEPTI ON OF | NFI LTRATI ON OF PRECI PI TATION. THE COWPCSI TE CLAY/ GEOVEMBRANE CAP
SHOULD ESSENTI ALLY ELI M NATE | NFI LTRATI ON OF PRECI Pl TATI ON | NTO THE CUTOFF WALL ENCLOSURE. RECOGN ZI NG THE
LI M TATI ONS OF ANY CONTAI NMENT OPTI ONS, WE HAVE CONSERVATI VELY ASSUMED A LEAKAGE RATE OF 100 GALLONS PER DAY.
TOTAL LEAKAGE UNDER THI S OPTI ON WOULD THEREFORE BE APPROXI MATELY 885 GALLONS PER DAY.



THE COSTS OF ALTERNATI VE #10 ARE PRESENTED I N TABLE 5. THE ANNUAL OPERATI NG COSTS FOR ALTERNATI VE #10 ARE
LOMNER, SINCE | NFI LTRATI ON OF PRECI PI TATI ON | S ESSENTI ALLY ELI M NATED. ANNUAL COSTS FOR LEACHATE TREATMENT
WOULD BE APPROXI MATELY $25, 000 PER YEAR  ADDI NG | N COSTS FOR SI TE MONI TORI NG AND ROUTI NE MAI NTENANCE, THE
TOTAL ANNUAL OPERATI NG COSTS ARE PROBABLY ON THE ORDER COF $80, 000.

5.2 IN-SITU BI OLOG CAL TREATMENT APPLI CATI ONS

POSSI BLE VARI ATI ONS OF ALTERNATI VES #9 AND #10 WOULD | NVOLVE THE APPLI CATI ON OF I N-SI TU BI OLOG CAL TREATMENT
PROCESSES TO TREAT THE CONTAM NANTS W THI N THE CUTOFF WALL ENCLOSURE. THE CUTOFF WALLS COFFER THE ADVANTAGE
OF ALLONNG THE I N-SI TU Bl OLOG CAL TREATMENT TO PROCEED AT A MORE RELAXED PACE SI NCE PLUVE M GRATI ON WOULD BE
CONTROLLED. THE CLCSED LOOP | N-SI TU Bl CDEGRADATI ON PROCESS COULD OPERATE W THOUT CONCERN OF | NDUCED SURFACE
WATER | NFI LTRATI ON OR LOSS OF PARTIALLY TREATED EFFLUENT FROM THE TREATMENT ZONE. I T IS DI FFI QULT TO SAY AT
TH' S JUNCTURE HOW EFFECTI VE | N-SI TU Bl OLOA CAL TREATMENT WOULD BE G VEN THE COVPLEX SUI TE OF ORGANI C AND

I NORGANI C COVPQUNDS FOUND AT THE GOOSE FARM SITE.  HOMEVER, RESULTS | N OTHER AREAS OF THE COUNTRY HAVE BEEN
VERY PROM SING IN-SITU BI OLOd CAL TREATMENT IS A PARTI CULARLY ATTRACTI VE TREATMENT METHOD FOR CONTAM NANTS
VWH CH TEND TO REMAIN IN THE SO L OR ARE O\NLY SLOALY FLUSHED FROM THE GROUNDWATER SYSTEM SI NCE TREATMENT
OCCURS I N THE SUBSURFACE W THOUT THE NEED OF BRI NG NG THE CONTAM NANTS TO THE SURFACE FOR CONVENTI ONAL
TREATMENT.

THE ADVANTAGE OF | NCORPCRATI NG | N-SI TU Bl OLOG CAL TREATMENT W TH THE CONTAI NVENT COPTI ONS | S THAT EVENTUALLY
COLLECTI ON AND TREATMENT OF GROUNDWATER FROM W TH N THE CUTCFF WALL SHOULD NO LONGER BE NECESSARY. A
TREATABI LI TY STUDY | N CONJUNCTI ON W TH THE ESTABLI SHVENT CF QUANTI TATI VE PERFORVANCE STANDARDS WOULD PERM T A
DETERM NATI ON CF THE TI ME REQUI RED TO REACH TH S PO NT.

6.0 CONCLUSI ONS

IT 1S QUR CONTENTI ON THAT THE MOST SERI QUS DEFICIENCY OF THE TRRA RI/FS IS I TS FAI LURE TO MOUNT A TRULY

DI LI GENT SEARCH FOR A COST EFFECTI VE REMEDI AL OPTI ON FOR THE GOOSE FARM SI TE.  THE REMEDI AL CPTI ONS WH CH ARE
LOCKED AT ARE FEW I N NUVBER AND POCRLY DEVELCPED. BOTH THE R AND FS PCRTI ONS OF THE DOCUMENT ARE STRI KI NGLY
UNQUANTI TATI VE. REMEDI AL OGBJECTI VES ARE NOT' SET FORTH OTHER THAN I N THE MOST CONCEPTUAL TERMS. THE PLUME OF
GROUNDWATER CONTAM NATI ON -- ESSENTI ALLY THE ENTI RE FOCUS OF THE RI/FS I N NOT EVEN MAPPED, EI THER IN TERVS OF
I TS SPATI AL EXTENT OR THE DI STRI BUTI ON OF CONTAM NANTS WTH N THE PLUME. NO ESTI MATE | S PROVI DED CF THE
QUANTI TY OF CONTAM NATED GROUNDWATER W THI N THE PLUME. NO EFFORT WAS MADE TO ESTI MATE THE RETARDATI ON OF THE
PRI NCI PAL CONTAM NANTS | N THE GROUNDWATER SYSTEM  THE | NFLUENCE OF SI TE STRATI GRAPHY ON THE HYDROGECLOG C
CONDI TIONS OF THE SI TE WAS LARGELY OVERLOCKED. NO EFFORT WAS MADE TO DI FFERENTI ATE AND DEFI NE THE
HYDROGEOLOG C PROPERTI ES OF THE DI FFERENT GEQLOG C FORVATI ONS FOUND BENEATH THE SI TE.  THE HORNERSTOMN SAND
AQUI TARD -- A VELL KNOAWN LOW PERMVEABI LI TY AQUI TARD | N THE COASTAL PLAIN OF NEWJERSEY -- WAS ENTI RELY | GNORED
I N CONSI DERI NG CONTAI NVENT- BASED COPTI ONS.

IT 1S OQUR SUGGEESTI ON THAT I N LI GAT OF THE APPARENT UNLI KELI HOCD CF FLUSHI NG THE CONTAM NANTS FROM THE AQUI FER
IN THE TI ME PERI OO PRQJECTED BY TRI A, OTHER REMEDI AL OPTI ONS, SPECI FI CALLY CONTAI NVENT OPTI ONS, BE FURTHER
EVALUATED.

TABLE 6 CONTAINS A COVPARATI VE ANALYSI S OF SELECTED GOOSE FARM REMEDI AL OPTI ONS.  SPECI FI CALLY THE TABLE
PROVI DES A COVPARI SON OF ALTERNATI VES 4, 9, AND 10. ALTERNATIVE #4 HAS BEEN EVALUATED FOR SEVERAL DI FFERENT
DURATI ONS OF THE CROUNDWATER RECOVERY AND TREATMENT SYSTEM AND SO L FLUSH NG SYSTEMS. DURATIONS OF 2, 3, 4,
5, 10, 20, AND 30 YEARS HAVE BEEN UTI LI ZED I N THE ASSESSMENT. TABLE 6 CONTAI NS AN ESTI MATE OF THE I NI TI AL
CONSTRUCTI ON COSTS, THE ANNUAL Q&M COSTS, AND THE PRESENT WORTH VALUE OF THE TOTAL ANNUAL O&M COSTS OVER THE
APPRCPRI ATE DURATI ON OF OPERATION. THE LAST COLUWN OF TABLE 6 G VES THE TRUE TOTAL COST OF THE REMEDI AL

OPTI ON REPRESENTI NG THE SUM OF THE | NI TI AL CONSTRUCTI ON COSTS AND THE PRESENT WORTH VALUE OF THE ANNUAL Q&M
CosTS.

SI NCE ALTERNATI VE #4 HAS A RELATI VELY H GH ANNUAL CPERATI ON AND NMAI NTENANCE COST, THE "TOTAL COST" OF THI S
ALTERNATI VE | S VERY SENSI TI VE TO THE DURATI ON OF THE GROUNDWATER RECOVERY AND SO L FLUSH NG PROGRAM  THE
PRESENT WORTH VALUE OF THE ANNUAL &M COSTS VAR ES FROM A LOW OF $702, 000 I N THE EVENT THE RECOVERY PROGRAM
ONLY OPERATED FOR TWD YEARS TO $4, 433,000 FOR A 30 YEAR CPERATI ONAL PERI OD. ALTERNATI VE #4 IS O\LY

COWPETI TI VE W TH ALTERNATI VES 9 AND 10 | N THE EVENT THE GROUNDWATER RECOVERY AND TREATMENT AND SO L FLUSH NG



SYSTEM OPERATES NO LONGER THAN TWD YEARS. THE TOTAL COST OF ALTERNATI VE #4 ESCALATES RAPI DLY AS THE DURATI ON
OF THE GROUNDWATER RECOVERY AND SO L FLUSHI NG SYSTEM | NCREASES. SHOULD THAT SYSTEM HAVE TO OPERATE FCOR FI VE
YEARS, THE TOTAL COST OF ALTERNATI VE #4 EXCEEDS $4 M LLION.  OPERATED FOR 10 YEARS, THE COSTS EXCEED $5

M LLION. THE PRECEDI NG ANALYSI S OF CONTAM NANT MOBI LI TY AND FLUSHI NG TI MES | NDI CATES THAT FOR ALL BUT THE
MOST RELAXED OF PERFORMANCE STANDARDS | T COULD TAKE MANY YEARS, PROBABLY DECADES, TO ADEQUATELY RENOVATE THE
AQUI FER.  CONSEQUENTLY, THE TRUE COST OF ALTERNATIVE #4 | S PROBABLY I N EXCESS OF $5 M LLION, THUS PUTTING I T
I'N VERY UNFAVCRABLE PGsSI TI ON W TH RESPECT TO ALTERNATI VES 9 AND 10.

THE COVWPLEX SU TE COF | NORGANI C AND ORGANI C COMPOUNDS W THI N THE GOOSE FARM HYDROGECQLOG C SYSTEM DEMAND THAT

I N-SI TU CONTAI NVENT OPTI ONS BE G VEN A CLOSER EVALUATION. | N-SI TU MANAGEMENT ALTERNATI VES SUCH AS

ALTERNATI VES 9 AND 10, MAY OFFER A MORE EFFECTI VE AND MORE RELI ABLE MEANS OF REMEDYI NG THE GROUNDWATER
CONTAM NATI ON PROBLEMS AT THE GOOSE FARM SITE. MOREOVER, THESE ALTERNATI VES COULD BE USED | N CONJUNCTI ON
WTH IN-SI TU Bl OLOd CAL TREATMENT METHODS TO EVENTUALLY DEGRADE THE MAJORI TY OF THE CONTAM NANTS AND CBVI ATE
THE NEED FOR LONG TERM MAI NTENANCE AND MONI TORI NG OF THE REMEDI AL PLAN.
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STATE OF NEW JERSEY
DEPARTMENT OF ENVI RONMVENTAL PROTECTI ON

EDWARD C. LAIRD, ESQ
ARCHER & CREI NER

ONE CENTENNI AL SQUARE

P. O BOX 3000

HADDONFI ELD, NJ 08033- 0968

RE: MORTON TH OKQL, I NC
GOOSE FARM R/ FS

DEAR MR LAl RD:

TH S WLL ACKNOALEDGE RECEI PT OF YOUR LETTER OF AUGUST 26, 1985 TO DR BERKOWN TZ AND THE COMMENTS PREPARED BY
AWARE, | NC. RELATING TO THE GOCSE FARM RI/FS. THE DEPARTMENT, ALONG W TH USEPA REG ON |1 HAS DEVELOPED A
DRAFT RECORD OF DECI SI ON (ROD) WH CH QUTLI NES THE ACTI ONS TO BE TAKEN AT GOOSE FARM  THE COMVENTS SUBM TTED
BY MORTON THI OKOL AND THE PUBLI C WERE TAKEN | NTO CONSI DERATI ON | N THE FCRMULATI ON OF THE ROD.

PLEASE BE ADVI SED THAT MORTON TH OKCOL' S COMVENTS WERE CONSI DERED DESPI TE THE FACT THAT THEY WERE DATED AND
SUBM TTED TO THE DEPARTMENT AFTER THE EXPI RATI ON CF THE 30 DAY PUBLI C COMVENT PERI OD.

TO START, | WOULD LI KE TO PO NT QUT THAT MORTON THI OKOL APPEARS TO HAVE, AT LEAST I N PART, M SUNDERSTOOD THE
PURPCSE OF THE STATE' S RI/FS. THE RI/FS WAS | NTENDED TO GENERALLY DETERM NE THE CONDI TI ON OF THE GOOSE FARM
SI TE AND SUGCGEST ALTERNATI VES FOR REMEDI AL ACTI ON. FOLLOW NG THE SELECTI ON OF AN ALTERNATI VE, A DETAI LED
DESI GN WLL BE DEVELOPED | N ORDER TO DEFI NE THE SPECI FI CS OF THE CHOSEN ALTERNATI VE.  ADDI TI ONAL DATA WLL BE
GATHERED DURI NG THE DESI GN PHASE AS NEEDED. YOUR COMMENTS RAI SE SOME | SSUES THAT ARE TO BE ADDRESSED DURI NG
THE DESI GN PHASE.

RESPONSE TO SPECI FI C COMMENTS ON THE R :

1) VWH LE THE FULL SPATI AL EXTENT OF THE PLUME HAS NOT BEEN DETERM NED, I T IS WHCOLLY UNNECESSARY TO MAKE
SUCH A DETERM NATI ON | N ORDER TO FI ND THAT PLUME MANAGEMENT |'S REQUI RED.  ADDI TI ONAL DATA CONCERNI NG THE
SPATI AL EXTENT OF THE PLUVE W LL BE DEVELOPED AS NEEDED DURI NG THE DESI GN PHASE. | N ANY EVENT, SUCH

ADDI TI ONAL DATA WOULD NOT ALTER QUR SELECTI ON OF THE CHOSEN REMEDI AL ACTI ON ALTERNATI VE.

2) ALTHOUGH THE TOTAL VOLUME OF GROUND WATER W THI N THE PLUME HAS NOT BEEN DETERM NED, SUCH A DETERM NATI ON
I'S NOI' REQUI RED AT TH' S JUNCTURE AND WOULD NOT AFFECT THE DEPARTMENT' S SELECTION CF A REMEDI AL ACTI ON
ALTERNATI VE. WE | NTEND TO GATHER ALL ADDI TI ONAL NECESSARY DATA TO MAKE SUCH ESTI MATES DURI NG THE DESI GN
PHASE.

3) VE DI SAGREE THAT NO EFFORT WAS MADE TO ESTABLI SH THE VOLUME OF GROUNDWATER FLOWW THI N THE PLUME. I N
FACT, ALL DATA REQUI RED FOR SUCH A DETERM NATI ON WAS | NCLUDED WTHI N THE R/ FS AND WAS CONSI DERED.

4) SUBSEQUENT TO THE | SSUANCE CF THE DRAFT RI/FS, A SUPPLEMENT TO VOLUME ||, APPENDI X A WAS PROVI DED TO THE
DEPARTMENT BY | TS CONSULTANT. TH S SUPPLEMENTAL | NFORVATI ON PROVI DED AN ADDI TI ONAL ANALYSI S OF THE

STRATI GRAPHY OF THE SI TE AND | TS | MPACT UPON HYDROGECLOG C CONDI TIONS. | ENCLCSED TH' S NEW | NFORVATI ON W TH
TH S LETTER  TH' S | NFORVATI ON I N NO WAY AFFECTED OUR CHO CE OF THE REMEDI AL ACTI ON ALTERNATI VE.

5) VH LE I T IS TRUE THAT CONTAM NANT PARTI TI ONI NG BETWEEN GROUND WATER AND THE AQUI FER SKELETON CAN OCCUR,
MORE THAN SUFFI CI ENT DATA EXI STS TO ESTABLI SH BEYOND QUESTI ON THAT TRUE SO L CONTAM NATI ON AND GROUND WATER
CONTAM NATI ON EXI ST.

6) WH LE I T IS TRUE THAT RETARDATI ON FACTORS WERE NOT ESTI MATED IN THE RI/FS, WE DO NOT BELI EVE THAT SUCH
ESTI MATES ARE NECESSARY AND WOULD CERTAI NLY NOT ALTER THE DEPARTMENT' S SELECTI ON CF A REMEDI AL ACTI ON
ALTERNATI VE. WE | NTEND TO DETERM NE ACTUAL RETARDATI ON FACTORS BY TREATABI LI TY STUDI ES DURI NG THE DESI GN
PHASE.



7)  SUBSEQUENT TO THE | SSUANCE OF THE DRAFT RI/FS, A SUPPLEMENT TO VOLUVE |1 - APPENDI X A WAS PROVI DED TO
THE STATE BY | TS CONSULTANT. TH' S SUPPLEMENT PROVI DED ADDI TI ONAL ANALYSI S BASED | N PART UPON WORK DONE BY
WEHRAN ENGI NEERI NG, | NCLUDI NG THE WEHRAN GEOLOG C AND HYDROGEOLOGI C DATA FROM SO L BORI NGS ( SEE ATTACHED
SUPPLEMENT) .

8) WE DI SAGREE THAT THE PRIORI TY POLLUTANT LI ST IS AN ADEQUATE ANALYTI CAL BASE FOR THE SITE. DUE TO THE
NATURE OF TH OKCOL' S OPERATI ON, PRI ORI TY POLLUTANTS WERE NOT EXPECTED TO BE THE ONLY TYPES CF CONTAM NANTS
FOUND AT THE GOCSE FARM SI TE, AND | NDEED, NUMEROUS NON- PRI ORI TY PCLLUTANT ORGANI CS NOT ASSCOCI ATED W TH THE
NATURAL ENVI RONVENT WEERE FOUND.

9) VE DI SAGREE W TH YOUR ASSERTI ON THAT A COVPUTER MODEL IS IN ANY WAY NECESSARY I N THE SELECTI ON OF A
REMEDI AL ACTI ON ALTERNATI VE. WE BELI EVE THAT MORE THAN ENOUGH DATA EXI STS TO PROPERLY SUPPORT QUR CHO CE OF
THE SELECTED ALTERNATI VE.

SPECI FI C COMWENTS ON THE FS:

WE DI SAGREE THAT I T IS NECESSARY TO QUANTI TATI VELY DEFI NE REMEDI AL OBJECTI VES AT TH S TIME. GROUND WATER
QUALI TY WLL BE CONTI NUOUSLY MONI TORED AND COMPARED TO THEN EXI STI NG GROUND WATER STANDARDS. | N THE ABSENCE
OF SUCH STANDARDS THE DEPARTMENT W LL EMPLOY AMES TESTI NG AND OTHER BI QASSAY TECHNI QUES TO ASSESS RI SK AND
DETERM NE WHETHER ADEQUATE REMEDI ATI ON HAS BEEN ACCOMWPLI SHED. WE AGREE THAT I N LI GHT OF THE ABSENCE OF
CONCRETE QUANTI TATI VE OBJECTI VES, OUR ESTI MATE OF AN 18 MONTH AQUI FER REMEDI ATI ON PROCESS COULD VARY.
HONEVER, WE MUST PO NT QUT THAT THERE ARE NUMEROUS FACTCORS WH CH W LL | NFLUENCE THE AMOUNT OF Tl ME REQUI RED
TO ACH EVE THE DESI RED REMEDI ATI ON.  MANY OF THESE FACTORS CANNOT BE ADEQUATELY DEFI NED PRI OR TO ADDI Tl ONAL
TREATABI LI TY TESTI NG PUMP TESTS AND OTHER STUDI ES TO BE PERFORMED DURI NG THE DESI GN PHASE.

I N CONCLUSI ON, WE APPRECI ATE MORTON THI OKCL' S COMVENTS, AND ENCOURAGE YCOUR CONTI NUED PARTI CI PATION I N

STRI VING TO ACH EVE A SOLUTI ON TO THE PROBLEMS AT GOOSE FARM  ALTHOUGH MANY CF THE | SSUES RAI SED ARE MORE
APPRCPRI ATELY ADDRESSED DURI NG THE DESI GN PHASE, WE EXPECT TO CONTI NUE OUR DI ALOGUE W TH YOU AT THAT TI ME
MORTON THI OKCL' S PROPCSED ALTERNATI VES ARE NOT WHOLLY | NCONSI STENT W TH THE CHOSEN ALTERNATI VE AND VE NMAY
FURTHER CONSI DER YOUR PRCPCSALS UPON THE COVPLETI ON OF ADDI TI ONAL STUDI ES AT THE SI TE.

VEE | NVI TE YOU TO CONTACT US REGARDI NG THE PCSSI BI LI TY OF YOUR PERFORM NG THE REMEDI AL WORK AS FI NALLY
DESI GNED.

VERY TRULY YOURS,

DR MARWAN M SADAT, P.E
DI RECTCR



APPENDI X B

TABLE 1
VOLATI LE ORGANI C PCLLUTANT SUMVARY
SURFACE AND GROUNDWATER

SHALLOW UPSTREAM  DOMNSTREAM  POTABLE
VELL SURFACE SURFACE WATER
COVPOUND AVERAGE * LEACHATE WATER WATER VALUES
METHYLENE
CHLCORI DE 167, 675 6, 300 10 1,100 17
11
6.5
BENZENE 3, 258 12, 000 BDL BDL BDL
TOLUENE 3, 243 2,200 BDL BDL BDL
TRANS 1, 2
DI CHLORCETHYLENE 28 440 BDL 19 BDL
TRI CHLORCETHYLENE 63 310 BDL 14 BDL
ACRYLONI TRI LE 1053 BDL BDL BDL BDL

* VALUE OF ZERO USED ON SAMPLES BELOW DETECTI ON LIM T FCR AVERAGE CALCULATI ONS

BDL = BELOW DETECTION LIM TS

ALL CONCENTRATI ONS | N PARTS PER BI LLI ON



( ATTACHVENT G
TABLE 1
ESTI MATED RETARDATI ON FACTORS (R) FOR PRI NCI PAL GOOSE FARM CONTAM NANTS

CALCULATED USI NG
KARI CKHOFF, ET AL
EMPI Rl CAL CORRELATI ONS

CHEM CALS K K K R
ow oC D

VOLATI LE PRI ORI TY POLLUTANTS

ACRYLONI TRI LE 0.7244 0. 46 0. 0023 1.01
ACRCLEI N 1 0. 63 0. 0032 1.02
METHYLENE CHLORI DE 18 11 0. 055 1.28
1, 2- TRANS- DI CHLORCETHYLENE 30 19 0. 095 1. 47
1, 2- DI CHLORCETHANE 30 19 0. 095 1. 475
1, 1- DI CHLORCETHANE 62 39 0.20 2.0
BENZENE 89-135 71 * 0.36 * 2.8
1,1, 1- TRI CHLORCETHANE 150 95 0. 48 3.4
1, 2- DI CHLORCPROPANE 190 120 0.6 4.0
TRI CHLORCETHYLENE 195 123 0.61 4.1
TOLUENE 490 309 1.54 8.7
ETHYLBENZENE 1,410 888 4.44 23.2

BASE NEUTRAL EXTRACTABLES

Bl S( 2- CHLORCETHOXY) METHANE 18 11. 34 0. 057 1.3
Bl S(2- CHLORCETHYL) ETHER 38 23.95 0.12 1.6
Bl S(2- CHLORO SOPROPYL) ETHER 380 239.5 1.2 7.0
NAPHTHALENE 2,340 1,474 7.37 37.9
FLUCRENE 15, 100 9, 513 47.6 239
ACENAPHTHENE 21, 380 13, 469 67.4 338
PHENANTHRENE 28, 000 17, 640 8.2 422
ANTHRACENE 28, 200 17,766 88. 83 445
CHRYSENE 407, 000 25, 641 128 642
Dl - N- BUTYL PHTHALATE 158, 489 99, 848 499 2,497
PYRENE 209, 000 131, 670 658. 4 3,293
FLUORANTHENE 214, 000 134, 820 674 3,372
BUTYL BENZYL PHTHALATE 63, 100-631, 000 218, 641 * 1,093 * 5,467
BENZO (A) ANTHRACENE 408, 000 257,040 1, 285 6, 426
BENZO (A) PYRENE 1. 100, 000 693, 000 3,465 17,326
BENZO (B) FLUCRANTHENE 3, 715, 350 2,340,672 11,703 58,518
BENZO (K) FLUCRANTHENE 6, 918, 310 4, 358, 535 21,793 108, 964
BENZO (CGH') PERYLENE 17,000,000 10, 710, 000 53,550 267,751

I NDENO (1,1,2-C, D) PYRENE 45,700,000 28, 791, 000 143,955 719,776
Bl S (2- ETHYLHEXYL) PHTHALATE
ACI D EXTRACTABLES



PHENCL

CHEM CALS

PESTI Cl DES

PCB- 1242
PCB- 1254
PCB- 1248

NOTE:

K

K

*

D

29

380, 000
1, 070, 000
1, 300, 000

18. 3

239, 400
674, 100
819, 000

K = OCTANCL/ WATER PARTI TI ON CCEFFI Cl ENT

ow

0.09

1,197
3,370
4, 095

= SO L/ WATER PARTI TI ON COEFFI Cl ENT REFERENCED TO ORGANI C
OC  CONTENT

SO L/ WATER PARTI TI ON CCEFFI CI ENT

RETARDATI ON FACTCOR
MEAN VALUE.

1. 457

5, 986
16, 851
20, 476



( ATTACHVENT G
TABLE 2
ESTI MATED COST OF ALTERNATIVE NO 4
| TEM UNI TS QUANTITY  UNIT PRICE  ESTI MATED COST

GROUNDWATER RECOVERY &
RECHARCE SYSTEM LS 1 $ 349,000 $ 349,000

SO L FLUSH NG & RECOVERY
SYSTEM LS 1 383, 000 383, 000

GROUNDWATER TREATMENT

PLANT (AS, PACT) LS 1 1, 350, 000 1, 350, 000
SUBTOTAL $2, 022, 000
ENG NEERI NG, PERM TTI NG, & CONTI NGENCI ES @ 30% 607, 000

TOTAL $2, 629, 000.



( ATTACHVENT G

TABLE 3

OOST ESTI MATE

O\ SI TE RCRA LANDFI LL

UNI'T ESTI MATED

| TEM UNI'TS QUANTI TY PRI CE CcasT
1. SITE PREPARATI ON LS 1 $50, 000. 00 $50, 000
2. BERM Ccy 26, 200 $12. 65 $331, 430
3. SECONDARY LI NER Ccy 40, 400 $12. 65 $511, 060
4. LEAK DET. SYSTEM

- SAND CY 7,000 $7.00 $49, 000

- COLLECT. PIPES LF 4,150 $0. 75 $3, 113

- CGEOTEXTI LE SF 172, 000 $0. 15 $25, 800

- COLLECTION SUMP LS 1 $20, 000. 00 $20, 000
5. PRI MARY LI NER

- CLAY Ccy 17, 500 $12. 65 $221, 375

- 80 HDPE SF 187, 500 $1. 00 $187, 500
6. LEACHATE C S

- SAND CY 7,400 $7.00 $51, 800

- COLL. PIPES LF 4,270 $0. 75 $3, 203

- CGEOTEXTI LE SF 186, 000 $0. 15 $27, 900

- OCLL/ STORAGE LS 1 $75, 000. 00 $75, 000
7. MONI TORI NG VELLS UNI'T 4 $2, 500. 00 $10, 000
8. FI NAL CAP

- CLAY Ccy 10, 200 $12. 65 $129, 030

- 20 ML PVC SF 210, 000 $0. 27 $56, 700

- SAND CY 8, 300 $7.00 $58, 100

- DRAIN PI PE LF 4,500 $0. 75 $3, 375

- TOPSA L Cy 14,700 $9. 00 $132, 300

- HYDROSEED SF 222,000 $0. 80 $17, 760
SUBTOTAL $1, 964, 445
ENG NEERI NG PERM TTI NG AND CONTI NGENCI ES 30. 00% $589, 334

TOTAL $2, 553, 779.
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TABLE 4

ALTERNATI VE NO. 9
CONSTRUCTI ON COST

| TEM UNI' TS
SLURRY CUTCFF WALL SF
LEACHATE CS
- VWELL PO NTS EA
- PIPING LF
- PUWPS LS
- | NSTALLATI ON LF

- STORAGE FACILITY LS

GROUNDWATER TREATMENT
PLANT LS

SUBTOTAL

ENG NEERI NG PERM TTI NG AND CONTI NGENCI ES 30. 0%

TOTAL

QUANTI TY

130, 000

120

1, 300

1, 300

UNI'T COST

$ 9

25

4, 000
45

150, 000

325, 000

EST. COST

$1, 170, 000

3, 000
6, 500
12, 000
58, 500

150, 000

325, 000
$1, 725, 000
517, 500

$2, 242, 500.
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TABLE 6

COVPARATI VE ANALYSI S OF SELECTED GOOSE FARM REMEDI AL CGPTI ONS

ALTERNATI VE

ALTERNATI VE

ALTERNATI VE

ALTERNATI VE

ALTERNATI VE

ALTERNATI VE

ALTERNATI VE

ALTERNATI VE

ALTERNATI VE

ALTERNATI VE

& 6 6 6 6 6 6 6 6

9

ANNUAL

CONSTRUCTION Q&M

cosT

$2, 242, 500

10 2,412,085

4

4

2,629, 000

2, 629, 000

2,629, 000

2,629, 000

2,629, 000

2, 629, 000

2,629, 000

COSTS
$95, 000
80, 000
394, 000
394, 000
394, 000
394, 000
394, 000
394, 000

394, 000

DURATI ON  PRESENT

o8M
CosTS
(YRS.)

30

30

10

20

30

WORTH OF

TOTAL ANNUAL  TOTAL
&M COSTS COosT

$1, 068, 750
900, 000
702, 000

1,017, 000
1, 304, 000
1,572,000
2,644,000
3, 869, 000

4,433, 000

$3, 311, 250
3, 312, 085
3, 331, 000
3, 646, 000
3, 933, 000
4,201, 000
5, 273, 000
6, 498, 000

7,062, 000.



